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New Ceramic 


DISCAPS |. 


Designed for AC Line ; 
By-Pass Applications 


Underwriters’ Laboratories specify that a ceramic ca- 
pacitor used in AC line by-pass applications must 
withstand a 1500 volt AC 60 cycle one minute test. 

RMC has developed Type UL DISCAPS for this or ony 
application where a steady or intermittent higher 
voltage may occur. Capacities between .001 MFD and 
.02 MFD are now in production. é 

The use of Type UL Discaps will effect considerable 
cost savings over any other type of capacitor accept- 
able to the Underwriters’ Laboratories. 


NEW 


HIGH VOLTAGE DISCAPS DESIGNED FOR 
90° DEFLECTION YOKES 


Designed especially for 90° deflection 


yokes, these RMC DISCAPS are rated 
at 2000, 3000, 4000, and 5000 volts 
DC. 

The voltage safety factor required 
in this application is insured when 
DISCAPS are used. Now available 
in any capacity between 15 MMF 


and 240 MMF, their smaller size 
and lower initial cost offer defi- 
nite production ease and overall 
savings. 
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DISTRIBUTORS: Contact Jobber Sales Co., 146 Broadway, Paterson 1, N. J. 
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FRONT COVER: RUSSIAN EQUIPMENT CAPTURED IN KOREA—On a muddy hillside somewhere in Korea, 
Cpl. John Claypool of the 17th Infantry Regiment field tests a Russian-made telephone. This is one of the first 
group of photographs, just released by the Department of the Army, showing enemy communications equip- 
ment captured in Korea. Included in this group are a Russian-made switchboard, radio transmitter, field tele- 
phone, ohm meter, and TG key and tape printer; Chinese Communist field radio; and North Korean radio set. 
Photographs and additional details are shown on pages 62-64 in this issue. 
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* Reg. U. S. Pat. Off. TELE-TECH'S GUARANTEED CIRCULATION, 21,000 
Because of the lag in auditing, never catching up with current circulation in an expanding industry, an audit for the calendar year 1953 will not be 
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Probably not. But if you use wire wound controls you can learn 
something from an experience of one of our major airlines. They 
came to us with this problem... 


When an aileron moves, resistance through a wire 

ae wound control changes . . . transmitting the aileron 

position to the automatic pilot which instantly 

and automatically corrects the aileron position. 

As a result, the aileron control is moving almost 

constantly within a very narrow range. It was 

the highly concentrated wear in this area that 
was causing the trouble. 


The answer to the problem was a standard Mallory wire wound 
control except for special contact materials that provided the 
needed life. The result was a million cycles of dependable operation 
with substantial economies in maintenance schedules. 


You may never need a control that will last for a million cycles, 
but you can bet that Mallory will have the answer to your control 
problems . .. standard or special. For complete information, write 
for your copy of our new Technical Information Bulletin 76-3 
covering both military and commercial types. 


Expect more... 
Get more from MALLORY 


Parts distributors in all major cities stock Mallory standard components for your convenience 


MALL O RY 38 ; iC Paoli ANAP OELIS  .6 INDIANA 
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Broadcast Stations in U.S. ELECTRONIC-TV VS. OTHER STOCK GROUPS 
Sietions AM sis. 131 vara ) 6 perce 
Air ig 13 UHF +60% SOUTHERN INDUSTRIAL RAILS pea em 


Under Construc- 142 56 87 VHF 
tion tion (CPS) 175 UHF Be +44% AIR CONDITIONING 
; 12 Educational 
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% e 8 +12-14% 
Radio and TV Receiver Production ne sty ENG EE MATIN oy son 
+ a $40 STOCKS exalt 1) 
TV Radio + 6% PETROLEUM 
February 1953 Home 400,000 
Battery 75,000 
Auto 518,000 —4-6% TEXTILES, AGRICULTURAL MACHINERY, RAILWAY EQUIPMENT Li | | | 
Clock 209,000 10-12% COPPER, MOTION PICTURES, TRUCK MFO. 
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Clock 388,000 TELEVISION SETS IN USE, APRIL 1, 1953 

5 2. 224,000 Market Area Stations _in Use No. TV _—‘ TV Sets 

dee. “52 400002 ae 94 % No.TV  TVSets Market Area Stations _in Use 
Jon.Feb. "52 814,269 1,391,908 Ames 1 146,000 Mobile 2 25,000 
, Atlanta 3 290,000 Nashville 1 107,000 
Atlantic City 1 8,000 | New Haven te 351,000 
Austin 1 30,000 New Orleans 1 164,000 
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: a ‘ashington * 
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during 1952. These were valued at Lansing | 1 119-000 Wilmington ! 132,000 
$139,208,649.98. In December, ’52 852,- Los Angeles a en * og ’ 
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501 tubes with a value of $20,394,- Memphis 1 194.000 (Matamoros Mexico) 1 13,000 
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| facturers. Minn.-St. Paul 2 336,000 U. S. Total for All Stations 22,834,000 

1500 
1400 : T i aN 
~ 1300 f RADIO & TELEVISION RECEIVER 
‘“ ; 
§ _— } \ PRODUCTION 
Dupe |__| Raoio sets" 
3 1000 1950 — 1952 
<= 
« | 
— 900 \ 
wm 800 
= 700 
el \] ] ' 
io ‘ 
° 
w ive TELEVISION SETS 
300 
he + 1960 195] 1952 
100. YF M.A Mid J AS ON OD dF MAM. .§$,0,N,Did F MAM VV A,S,0.N DGG 


See also Caldwell-Clements ail in World Almanac, Encyclopaedia Britannica, Nati 
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Board Economic Almanac, and ‘‘Information Please’’ Almanac 
1953. 
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HERMETICALLY SEALED = 
PRECISION WIRE WOUND RESISTORS 


When the utmost in permanence and ‘stability are re- 


between terminals provides top performance under most 
quired, these resistors have proven successful. Exposure adverse climatic conditions. 


to extremes in temperature cycling, aircraft altitudes and Axial wire leads permit wiring directly into circuits— 
salt water immersion leaves these rugged resistors un- and the smaller size and lighter weight make these re- 


affected. 4 sistors self supporting. Specially tested low coefficient 
RESISTANCE PRODUCTS COMPANY has been able to achieve alloys are used. Standard resistance tolerance 1%. Toler- 
quality performance in mass production. RPC has the ance of %% and X% available. 


“know-how”’—the special equipment and high degree of Write for complete information and engineering data. 
constant supervision that are needed. —_—_—_ 
RPC Type S Hermetically Sealed Resistors are wound Type vane"am. | Jan-R-93 (Jan Commie Min (ohm) Max (meg) 
on highest grade steatite forms. Winding forms are SCB 9/16 | 11/32 _—__|= watts % 2.0 0.15 
solder sealed into steatite jackets. Each resistor is vacu- ‘ser | 13/16 | 11/32 |RBS1A |% watts %) 1.0 | 0.40 


um tested to insure hermetic seal. Long leakage path SED | 13/16 | 15/32 |RBS1A |% watts %/| 0.5 1.0 


Specializing in manufacture 


RESISTANCE PRODUCTS CO. ==" 


714 RACE ST. HARRISBURG, PENNSYLVANIA 


High Megohm High Voltage High Frequency Wire Wound Precision 
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SYLVANIA | 
TYPE} 2C3# 
MADE IN U.S.A 


BOIS 


"TODS apeaeea Me moms 


Typical UHF Triode Performance 


Power Vs Frequency (For Sylvania Rocket Tube Type 2C37) 


900 
800 
z 
: 
3 600 
= 
500 
E oo 
= 300 
- 
100 


Sylvania Electric Products Inc. 
Dept.3E-3004, 1740 Broadway, N. Y. 19, N. Y. 


Please send me latest data sheets concerning Sylvania 
Rocket Tubes 


° April 1953 
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Sangamo HUMIDITITE* Mica Capacitors JAMES. §. COLEMAN, District. Manager 


When you use Sangamo HUMIDITITE 
molded Mica Capacitors, you gain all the 
advantages of an amazing moisture seal 
that offers previously unheard-of moisture 
resistance characteristics for compression 
molded plastic-encased mica capacitor 


componeuts. 


*what is HUMIDITITE? 


Humiditite is a remarkable new plastic molding compound, 2506 W. 8th Street, Los Angeles 5, Calif, 
developed by Sangamo, that gives Sangamo Mica Capacitors Telephone DUnkirk 7-6149 

moisture resistance properties far superior to any others on 
the market. 


W ‘ee DR. O. H. CALDWELL M. CLEMENTS! 
Editorial Direct 
e Wire Lega oleceas itorial Director Publisher 


hate who knoe. qi choose Sangamo OPERATION 


TEDESTECH 


BERNARD F. OSBAHR DR. A. F. MURRAY 
Executive Editor Consulting Editor 


with 500 times better HARRY D. WULFORST ALBERT FORMAN 


Assistant Editor Assistant Editor — 
JOHN H. BATTISON B. V. SPINETTA | 
Contributing Editor Directory Editor 
moisture resistance ROLAND C. DAVIS, Washington News Editor 


CHARLES DREYER, Art Director 

LT. COL. STANLEY GERSTIN 
than ever before! Consulting Editor 
(Vice Pres. & Gen, Mgr., Caldwell-Clements 
Manuals Corp.) 


BUSINESS DEPARTMENT 


M. H. NEWTON, Business Manager 
HOWARD A. REED, General Sales Manager 
JOSEPH DRUCKER, District Manager 


N. McALLISTER, Asst. Business Manager 
A. O'ROURKE, Production Manager 
A. SHILLIN, Asst. Production Mgr. 

BARBARA MILLER, Reader Service Dept. 

480 Lexington Ave., New York 17, N. Y, 

Telephone Plaza 9-7880 


S. M. GASKINS, Western Manager 
JOHN D. LUPTON, District Manager 
201 N. Wells St., Chicago 6, Ill. 
Telephone RAndolph 6-9225 


CHRIS DUNKLE & ASSOCIATES 
California Representatives 


WARREN S. BROWN, Circulation Manager 


. M. GROENING, Asst. Circulation Manager 
HERE’S THE PROOF... The standard molis- JOHN J. BORGHI, Controller 


ture resistance test described in 
MIL-C-5A (proposed) Specification re- 


quires mica capacitors to offer at least GUARANTEED CIRCULATION 21,000 

; 1 + ecause 0 e ‘ural lag in au ing, 
aor megohms of ‘insulstion resistance ous Prot a 20 eeth oom 
after ten 24 hour cycles in a humidity hots: tes ves At icasean on Gale 
chamber at 90% to 95% relative humid- for the calendar year 1953 will not be 
ity. The best competitive micas barely made until the summer of 1954. In the 
meet this requirement... but Sangamo erg bape Re apa as eal 
HUMIDITITE Micas, under the same receipts for the current 21,000 guaran- 
conditions, all tested in excess of 50,000 ténd chestatiin. 
megohms! Continued tests, over and — is — for Remeok engl 
above requirements, with the same neers and exerytives throug 

. lectronic industries. It gives the busy 

HUMIDITITE Micas, proved them prea een dmeeniiaes a 
capable of withstanding from 21 to 52 formation and inferpretation of the 
cycles (from the smallest sizes to the latest developments and new products, 
co gt ga nae Sapert ead tealioem: Specie ett 
Humiditite is just another — Pa cee tn a eal as - 7 
the advanced engineering that enables 
Sangamo to meet the existing and future ' MANUFACTERING 
needs of the electronic industry. For Bee sone gy aang ggTe 
additional information about HUMIDI- mentation, telemetering, computing. 
TITE, write for Engineering . Bulletin —Military equipment including radar, 
No. TS-111. sonar, guided missiles, fire controls. 


—TV-FM-AM_ receivers, phonographs, 
recorders, reproducers, amplifiers. 


—Fixed, mobile and airborne communi- 
cations in commercial, municipal, avi- 


§ A ae & A Pa °o Zerahaame das ead audio record- 
ing, records, audio and sound systems, 


LECTRIC COMPANY Basch groom and scientific elec- 


tronic puting and control systems. 
MARION, ILLINOIS ——scss.s "tes. U6. Pat. OF. 7 
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VHF-UHF TV TRANSMITTE! 


e-x-p-a-n-d-a-b-l-e to 


50 KILOWATTS 


i 
4 
] 
¢ 
' 


STANDARD ELECTRONICS CORPORATION 
285-289 Emmett Street 
Newark 5, N. J. 


I would like more information on the Standard Electronics 
Add-A-Unit TV Transmitter. 


ut You on The Air 
QUICKER! 


Se 


Standard Electronics high power 20 KW Ampli- 
fier installed at WOR-TV Channel 9, New York, 
September, 1952. 


f MINIMUM STATION PACKAGE 


Get on the air quickly, inexpensively with 
= Standard Electronics Minimum Station Pack- 
; age. Depending on your channel allocation, 
order a 500 watt VHF or 1KW UHF trans- 
mitter, a high gain antenna, sync generator, 
monitoring equipment and a film system. 


© Money- 
saving 
atures 


4 EXPANDABLE 


The minimum station package can be ex- 
panded without scrapping a single piece of 
equipment, when you are permitted to in- 
crease power. Simply add S-E Add-A-Unit 
amplifiers for higher power even up to 50 
KW output. 


Jf TRANSMITTER 


Basic VHF unit is the 500 watt visual and 
250 watt aural unit; basic UHF is 1,000 watts 
visual and 500 watts aural—a complete self- 
ae contained transmitter, in either case. 


4 INCREASED POWER 


Transmitter power can be increased by 
simply adding a S-E Add-A-Unit amplifier 
to provide complete transmitters up to 50K W 
without scrapping a single piece of equipment. 


sign 


ryres 


my VERSATILE 


S-E Add-A-Unit amplifiers can be added to 
existing station equipment regardless of make. 


r:lectronics Corporation 


A SUBSIDIARY OF IDE NEON, INC 


-289 EMMETT STREET - 


of S-E TRANSMITTERS COST 
LESS INSTALLED 


Add-A-Unit design saves building altera- 
tion expense. Units are easily adapted to any 
station layout, straightline... ‘“‘U”... “L”. 


af LOWER TUBE COSTS 


Aging tubes, incapable of supplying power 
in the visual section are interchangeable with 
the aural section where power requirements 
are considerably less. 


of SELF-CONTAINED 


Compact, completely self-contained . 
no external blowers or transformer vaults 
needed. 


of ACCESSIBILITY 


All tubes and major components are visible 
and accessible from the front. Full length 
glass doors provide easy access and add eye 
appeal. 


All S-E VHF-UHF Transmitters are equal to or 
exceed FCC standards and RTMA Standards as set 
forth in TR 104-A or latest revision thereof. 


NEWARK 5, N. J. 


pA LAMY E TEAC AE PETE AITO DS 


1 Extra Flexibility. Design permits quick, easy 
changes of units to meet future changes or ex- 
pansion. 


2 Adaptability. Multiplex units are designed 
to operate readily with any type of intercon- 
nected equipment. 


3 Dependability. Only the radio equipment is 
common to all channels; voice multiplexing 
units are completely self-contained, function in- 
dependently of each other. 


4 High Channel Capacity. Up to 30 duplex 
voice channels or 450 telegraph channels, or 
intermediate combinations of both. 


tty 


ty 


5 Minimum Maintenance. Time-proven dou- 
ble sideband modulation in the multiplexing 
equipment provides reliable operation. 


THE WESTINGHOUSE INTEGRATED PACKAGE 


Westinghouse will deliver a microwave system to you 
on a turn-key basis. The package is fully integrated — 
since Westinghouse has full experience in all related 
types of equipment such as supervisory control, tele- 
metering, and other telegraphic or voice functions. 


GET THE FACTS 


Check full details through your Westinghouse repre- 
sentative. Write or call Department P-60, Microwave 
Section, Westinghouse Electric Corporation, 2519 
Wilkens Avenue, Baltimore 3, Maryland. 


you CAN BE SURE...1F ITS Westinghouse 
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NEW 
WESTINGHOUSE 
2000 MC MICROWAVE 
GIVES YOU A 5-POINT 
PACKAGE ADVANTAGE 
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uenS ay Seems Polarad’s Model LSA Spectrum Analyzer is the result 
eerie rr of years of research and development. It provides 
as a simple and direct means of rapid and accurate 
‘ i + t + measurement and spectral display of an r.f. signal. 
3558 
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Eat ri 1. Continuous tuning. * Frequency marker for 
core eeeae we * One tuning control. measuring frequency dif- 
sane ceeee | 3 ferences 0-25 MCS. 
Boe * Resolution is 5KC when |. Only f : ; 
Oo dispersion is 5MC per inch n'y Tour tuning ‘units re- 
hel eau per sec. pron to cover entire 
bed ee B+ : P ra . 
apa poi yay on i Gisplay Microwave components 
fete ptt td : se 2 use latest design non- 
jaaee ee * Tuning dial frequency contacting shorts for long 
eee accuracy 1%. mechanical life. 
eeae wi * No Klystron modes to set. + Maximum frequency 
rae 8 * Broadband attenuators coverage per dollar in- 
ee supplied with equipment vested. 

| from 1 to 12 KMC. ¢ 5 inch CRT display. 


Where Used: 


saw 4 Model LSA Spectrum Analyzer is a laboratory instrument used to 
provide a visual indication of the frequency of distribution of 
| energy in an r.f. signal in the range !0 to 21,000 MCS. 


Other uses are: 


1. Observe and measure or aga associated with amplitude and THE 10a roulsene Os OF 
TT frequency modulated signals. Model LTU—1 RF Tuning Unit—t 

2. Determine the presence and accurately measure the frequency Model LTU—2 RF tenes Sait—040 to 4900 Bek. 
4 of radio and/or radar signals. Mod 

3. 


lel LTU—3 RF Tuning Unit—4460 to 16,520 MCS, 
Check the spectrum of magnetron oscillators. Model LTU—4 RF Tuning Unit— 


- 15,000 
4. Measures noise spectra. Model LDU—1 Spectrum Display init. to 21,000 MCS, 
4 5. Check and observe tracking of r.f. components of a radar system. pare fe fone Unit. 

« 6. Check two r.f. signals differing by a small frequency separation. e ystron Power Unit. 
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Write for Complete Details 


100 METROPOLITAN AVE. 
BROOKLYN 11, N. Y. 


Export Dept.: 13. East 40 Street, New York 16, N. Y, 
Cable Address: “ARLAB" 


Tt at oe 
“se 
~rewertr* 


i 


ee 


i 

ia 

I if 
TT 


i 
rl 


7 tt +++ + 


4 +++ +44 +t 
S2e88 S285 > © ok 
i ale 


i 
ai 
Ps em 


TEE-TECH & ELECTRONIC INDUSTRIES * April 1953 


Selected stock. Always free 
from defects and surface 
blemishes. 


Moisture and fungus proof 
coatings, varnish or lacquer 
smoothly applied. No wrinkles 
or unsightly heavy deposits. 


C.T.C. standard terminals, Types 
for all applications. Silver- 
plated, cadmium plated, elec- 
tro tinned, hot tinned or gold 
plated as required. 


Precisely located, clearly 
defined imprinting: rubber 
stamped, silk-screened, en- 
graved or hot stamped. 


Riveting or staking of ter- 
minals, brackets and other com- 
ponents accomplished without 
radial cracks or splitting of 
rivet shanks, and without dam- 
aging the finish. 


Cleanly cut or punched edges 
and holes. No signs of delami- 
nation. 


Little details on terminal boards 
..emake the big difference in quality 


C.T.C. is constantly supplying 
special terminal boards to the top 
names in electronics. These boards 
are built to strict government speci- 
fications, are fabricated of certified 
materials to fit the job. Among the 
specifications involved are: MIL-P- 
3115A, MIL-P-15037, MIL-P-15035, 
MIL-P-15047, MIL-P-997A. 

Our Custom Engineering Service 
is well-equipped to fill these specifi- 
cations for you. We are thoroughly 
familiar with the JAN and MIL- 
approved materials and finishes in 
accepted usage by government agen- 
cies and the armed forces. This, 
combined with assembly know-how 
developed over many years of sup- 
plying electronic components and 
equipment to the government, en- 
ables us to meet your needs for 


quality above and beyond the basic 
government standards. 

Boards can be made of cloth, 
paper, nylon or glass laminates 
(phenolic, melamine or silicone 
resin), and can be lacquered or var- 
nished to specifications: JAN-C-173, 
MIL-V-173 and JAN-T-152. Letter- 
ing and numbering is done by rubber 
stamping, silk screening, hot stamp- 


ing, engraving. Inks used in rubber 
stamping contain anti-fungus and 
fluorescent additives. 

For complete information write: 
Cambridge Thermionic Corporation, 
439 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers, 
contact: E.V. Roberts, 5068 W. Wash. 
Blvd., Los Angeles, or 988 Market 
St., San Francisco, Cal. 


CAMBRIDGE THERMIONIC 
CORPORATION 


custom or sande Te Gad components 
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. . . Specified as original equipment by approxi- 
mately 40 per cent of the industry . . . confirming 
Standard Coil’s position as the world’s largest 
manufacturer of T'V tuners. 

All “Standard” tuners are easily and economi- 
cally adaptable to any UHF station without any 
major adjustment. 

Call on Standard Coil for diversified, prompt, 
economical production—whatever your require- 
ments in the electronic field. 


TV Components Radio and 
Picture I. F. Transformers Miscellaneous 
Cathode Trap Coils 
Video Peaking Coils 
Heater Choke Coils I. F. Transformers 
Sound I. F. Transformers R. F., Oscillator & 


Seat o a aah Solenoid Coils 
Sound Discriminator 
"Transformers Antenna Loops 


Horizontal Oscillator Coils {= Ferrite Core Antennas 
Horizontal Linearity > £Permeability Tuning 


S Landard Control Coils . Pre-selector 


Width Control Coils * Assemblies 


I. F. Strips Miscellaneous Electro- 
Flyback Transformers Mechanical Assemblies 


Standard COIL PRODUCTS CO. inc. 


CHICAGO e LOS ANGELES «© BANGOR, MICHIGAN 


a ane anscieitene-areaiaaeniet 


Compenents 
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RCA NEEDS 
ENGINEERS 


who won’t be held back! 


RCA, pioneer and leader in every important branch of radio-electronics, 
has a permanent position for you if you are an experienced ELECTRONIC, 
COMPUTER, ELECTRICAL, MECHANICAL OR COMMUNICATIONS ENGI- 
NEER . . . PHYSICIST . . . METALLURGIST . . . PHYSICAL CHEMIST... 


CERAMIST .. . GLASS TECHNOLOGIST. 


You may choose to specialize in research, development, design and 
application. Both commercial and defense projects. 


POSITIONS OPEN IN RESEARCH— 


DEVELOPMENT — DESIGN— APPLICATION 
in any of the following fields: 


RADAR— 
Circuitry—Antenna Design—Servo 
Systems—Information Mg 4 Systems 
—Gear Trains—Stable Elements— 
Intricate Mechanisms 

COMPUTERS— 

Digital and Analog—Systems Planning 
fess torage Tochnique—Circuitry — 
High Speed Intricate Mechanisms 


COMMUNICATIONS— 
Microwave—Aviation— Mobile—Spe- 
iali Military Systems 

MISSILE GUIDANCE— 


Systems Planning and Design— Radar 
and Fire Control—Servo Mechanisms— 
Vibration and Shock Problems 


NAVIGATIONAL AIDS— 
Loran—Shoran— Altimeters— Airborne 
Radar 

TELEVISION DEVELOPMENT— 
Receivers—Transmitters and Studio 
Equipment 

COMPONENT PARTS— 
Transformer — Coil— Relay — Capacitor 
—Switch— Motor— Resistor 

ELECTRONIC TUBE DEVELOPMENT— 
Receiving — Transmitting —Cathode- 
Ray—Phototubes and Magnetrons 

ELECTRONIC EQUIPMENT 

FIELD ENGINEERS— 


Specialists for domestic and overseas 
assignment on military electronic com- 
munications and detection gear. 


There’s not a temporary job among them. 
War or depression, RCA has continued to 
grow... ore in which you’ll share when 
you launch your lifetime RCA career. 


For many other reasons, too, RCA is a 
good place for you to work. RCA affords 
unexcelled facilities in pleasant surround- 
ings ...every chance for advancement in 
rank and income...enjoyable suburban 
or country living conditions . . . professional 
recognition for achievement... modern retire- 
ment program. Many wre age fs id bene- 
fits for you and the family. PLUS modern 
tuition-refund plan for advanced study 
at recognized universities. 


Personal interviews arranged in your city. 
If you qualify for any of the positions 
listed above, please send us a complete 
resume of your education and experience. 
Please state your specialized field preference. 
Send resume to: 
MR. ROBERT E. McQUISTON, Manager 

Specialized Employment Division, 

Dept. 203 D 
Radio Corporation of America, 

30 Rockefeller Plaza, New York 20, N.Y. 


RADIO CORPORATION of AMERICA 
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_ FOR EXTREME STABILITY... 2é/cg CRYSTALS 


PT 


Crystal frequency stability is a finite factor determined by ambient 
temperature variation. Bliley Temperature Stabilizers, used with Bliley. _ 
Crystals, are thermostatically controlled ovens engineered to deliver} ' 
extreme stability regardless of ambient temperature changes. he as ge 


Fy, 
ie. 


ES TCO SERIES 


Model Heater Watts | Crystal Control 
Z Be: 3 Voltage Sockets | Temperature 
Designed specifically for use with TCO.1A $3 35 i 75°C or 85°C 
Bliley types BH6A and SR11 TCO-1C 24 or 26.5 7.75 1 | 75°C ores 
crystal units. Standard models ee $3 2s 3 ase 
ebrrom vitw OF 4488 7 be ; e TCO < 2 . 
are supplied as indicated: TCO-2D 24 or 26.5 7.75 2 | 15°C or85°C 


Mort: Baontn Limes morcare Conmecriows 
12 POT AMP 18 USED 1H CIRCUIT 
FO SHOn) WHEN NEATER 18 ENERDILED. 


‘ Model Heater 
. nos Designed specifically for use with ae 
r ye Bliley Crystal units. Standard TC911 115 
| i models are supplied, for crystal TC92 6.3 
Tan types, as indicated: 
TC93 18 
Crystal Group A Types FMS, BHS1A, MC7, AR4, ARS 


Crystal Group B Types BH8, MC75, MS46A 


| os 


TYPE TC97 


ARES STR (MY TIA ALERT - 
r CSRS ee ar a Cee eT ee ee 


Exceptional temperature stability is provided = when, Watts ney FA acm 
by two separate heaters, individually regu- TC97 6.3 11 A 75°C 


lated by separate thermostats. Ambient tem- 
perature variations are first minimized by 
outer stage (booster) heater with final regu- Crystal Group A Types FM6, BH81A, MC7, AR4, ARS 
lation by inner stage (control) heater. 


BLILEY ELECTRIC COMPANY 


UNION STATION BUILDING, ERIE, PENNSYLVANIA 
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CUT YOUR CAPACITOR PROBLEMS 
DOWN TO SIZE 


Astron METALITE* metallized 
paper capacitors help you solve 
the problems of size and weight 
—with no sacrifice of performance. 
The ingenious use of metallized 
H sections makes them the world’s 
. smallest paper capacitors, and 


accounts for their extremely light 
weight and their unique self- 
healing properties. Available from 
stock in a wide range of stand- 
ard ratings and case styles, they 
are ideal for commercial and 
military applications alike, con- 


WASTRON 


Q. ; : 
\ubminiature 


METALITE* CAPACITORS 


forming to strictest government 
specifications. Special sizes can 
be supplied upon request or to 
specification. 

Many of the new techniques 
Astron has developed for the sub- 
miniaturization of metallized 
paper capacitors and filters can 
be utilized to reduce the size and 
weight of its extensive line of 
standard type capacitors and 
filters. For complete information 
on Astron capacitors and filters, 
write for Catalog AC-3. 


*Trade Mork 

Astron manufactures a complete line of dry electrolytic capacitors, —_— — 

metallized poper capacitors, plastic molded capacitors, subminiature 255 Grant Avenve, E. Newark, N. J. 
paper capacitors ond standard and subminiature RF interference Export Division: Rocke International Corp., 13 E. 40th St., N.Y.C. 
filters for every radio, television and electronic use. in Canada: Charles W. Pointon, 1926 Gerrard St. East, Toronto. 
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Another new member 


of the CLEVELITE* family 


ea ct ear 


Torkrite Tubing in foreground, 
enlarged to show detail. 


TORKRITE . . . Clevelite EE Internally Threaded and Embossed Tubing 
ELIMINATES TORQUE AND STRIPPING PROBLEMS! 


A few of many 


ADVANTAGES: 

Electronic engineers find that TORKRITE, this newly designed and 

TORKRITE’S re-cycling ability is constructed Coil Form, has definite advantages over all other types 
po unmatched. requiring the use of threaded cores. 
to i ; H 
: vac tal pee ae egrape sc Sia TORKRITE is one of the many items of CLEVELITE . . . a complete ' 
ques ‘ De aa chee & bhlieta a line of tubing for coil forms, collars, bushings, spacers, tubes and | 

sub- minimum diameter core can be other items. 

ized inserted and measured at 1” oz. 
oa approximately. CLEVELITE has long been giving continuous satisfaction because 
t 


of its dependable performance, uniformity and close tolerances. 


e of | TORKRITE has no hole nor per- 


tion ge through the tube wall. Consult our Research and Engineering Laboratory. 

ters, is eliminates possibility of ce- It is at,your service. 
ment leakage locking the cores. bs 
TORKRITE allows use of lower WHY PAY MORE? FOR THE BEST . . . CALL CLEVELAND! F 


torque as it is completely indepen- 
dent of stripping pressure. 


With TORKRITE torque does not 
Increase after winding, as_ the 
heavier wall will not tend to col- 
lapse and bind the core. 


Available in lengths 34” to 314” 
to fit a 14-28 core. 


*Reg. U. S. Pat. Off. 


HeCLEVELAND CONTAINERG)= 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. s “y 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


* * * 
See our Exhibit +2-309 at the yas: apie: 
Radio Engineering Show in NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. 4. 
NEW ENGLAND RS. PETTIGREW & CO, 62 LA SALLE RD, WEST HARTFORD, CONN. |: 
New York City, March 23-26. CHICAGO AREA _ PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [. 
* * * 
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keeping communications ON THE BEAM 


|.PRODUCTS | 


JK STABILIZED H-17 CRYSTAL 


CRYSTALS FOR THE CRITICAL 


The JK H-17 Crystal meets rigid airline re- 
quirements for compactness, light weight, 
rugged dependability. A Military type, it is 
hermetically sealed—dust and moisture proof 
— plated, quartz plate is shock mounted. One 
of many JK Crystals made*to serve every need. 


OZ Low... Communications 100% 


‘Pea soup" over the field _ and still the giants of 


air travel come in ‘‘on the beam". When visibility is 
poor commercial pilots must rely on radio-radar 
equipment to bring their ship in safely. JK Crystals 
play an important role in this every day drama of 
keeping airlines communications ‘‘on the beam”’ in 


the air and on the ground. 


THE JAMES KNIGHTS COMPANY 


SANDWICH — ILLINOIS 
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T R UJ § ( 0 N year ‘round reliability 
STEEL TOWERS jiiaaaeamtiienentaedigin 


less chance of your log reading off the air’ 


FOR AMe FMe TV ' ana Sina ceese cowed 
MICROWAVE 


, a 


7 /\ TRUSCON STEEL DIVISION 


REPUBLIC STEEL CORPORATION 


TRUSCON® 


a name you can build on 
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CRITICAL CONTROLS 


HEADOUARTERS 
a... 


C.. : Controls & Resistors 


CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 


In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario 
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electronic wire and cables = 
for standard and special applications: 


Whether your particular requirements are for standard or special © 
application, choose LEN Z for the finest in precision-manufactured — 


electronic wire and cable. 


Lenz Electric Manufacturing Co. | 


1751 N. Western Ave., Chicago 47, Illinois 


for radio « p. a. « test instruments « component pa s 
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engineering data, styles, sizes, and 
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Capacitance Change vs. Temperature 


ence tn 
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PYRAMID 


submintature 


"GLASSEAL’’ 
CAPACITORS 


For the most demanding applications, 
where top-quality and minimum-size 
considerations arejthe most vital fac- 


tors, Pyramid ‘Glasseal” capacitors 


are the popular choice. 


; , : 
These gray al performance characteristi 
f } Dy, y ‘YT ) ] aij Yc ¥ Y “Tt, iw bee ah ve ~~ ‘a Wa 
of the Fyramia Glasseal A type, which 1s designe 
for 125 C. operation. Full information on all ‘‘Glasseal 
LOY 124 \ ype»ra rl ruil Inrlormation on dali ziassedi 
t 

nw 5 

+ 4 y + cy ) ) 

Cay rs pro\ ¢ new ataiog PG-3 


PYRAMID ELECTRIC COMPANY 


1445 HUDSON BOULEVARD 


NORTH BERGEN, Ne J. 


er encnwedt i 
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Quality Engineered | ines 


: 
: 
é 
i 
§ 
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for lasting 


Performance... 


Durability and good performance are qualities 
that begin with and are largely dependant on good 
engineering. Amphenol’s entire engineering staff 
is dedicated to the goal of unsurpassable quality. 
To accomplish this goal, Amphenol has gathered 
a staff of engineers whose combined experience 
covers every phase of electrical and electronic ap- 
plications. This vast background is continuously 
being extended by an unceasing program of re- 
search and development. 


Amphenol’s methods and production engineers 
further this devotion to quality by insisting that 
production methods and machines accurately pro- 
duce finished products that match the quality of 
the original design. 


r 


AMERICAN PHENOLIC CORPORATION 


chicago 50, illinois 


—_ a 
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TELE-TIPS 


EMPIRE STATE tower will 
shortly be carrying all seven of New 
York City’s VHF TV transmitters, 
WOR-TV has received FCC permis. 
sion to move to the 1460-ft. pinnacle, 
from its 750-ft. steel tower overlook- 
ing the Hudson. And WATV, long 
scheduled to move from its Newark 
location, has experienced delays in 
antenna delivery but expects to be 
operating from Empire State this 
month or next. 


NO HANDICAP to industry are 
the workers in a small New York 
City defense plant. All of the em- 
ployees are physically handicapped, 
but morale is high and efficiency is 
excellent. The plant is presently 
making motors for remote control 
units and automatic pilots under a 
subcontract from the Eclipse-Pioneer 
Div. of Bendix Aviation. This flour- 
ishing enterprise is part of a program 
instituted by the Federation of the 
Handicapped, 241 W. 23 St., New 
York 11, N. Y., to train handicapped 
pepole for skilled jobs in factories. 


TAKE YOUR PICK—and that’s 
just what engineering graduates are 
doing in selecting jobs. Most of them 
have their choice of any one of seven 
opportunities. According to Earl C. 
Kubicek, Placement Director of Illi- 
nois Institute of Technology, Febru- 
ary graduates reported that type of 
work ranked first in determining 
employment offer. Next in impor- 
tance was location. And salaries are 
up, too. The average electrical engi- 
neer started at the monthly rate of 
$361. The average for all engineers 
is $354, or $29 more than June 1952. 
Fifteen years ago his weekly salary 
would have been $23.08. Remember? 


TIRED EYES are in store for en- 
gineers trying to keep up with all 
technical articles published in the 
scientific periodicals. It has been es- 
timated that 1,000,000 technical arti- 
cles are published cimiaale in the 
world’s literature. Of these, over 
6000 deal with radio and electronic 
engineering. Assuming an average 
reading time of 20 minutes per arti- 
cle, it would take a zealous engineer 
in the electronic industries 5.5 hours 
of 1eading every night during the 


year to keep posted on all pertinent 
developments. 


of Chicago’s medical research 
~enter to study the ability of radio- 
chive isotopes to preserve food. A 
cobalt tube, 14 in. long, 2.5 in. 
in diameter, and weighing 3 lbs., is 
irradiated in the Brookhaven reactor. 
| This tube then produces a radiation 
of 50 roentgens per second (equiva- 
lent to 7 lbs. of radium) in the form 
of high-energy X-rays which strike 
the food at energies of 1,250,000 elec- 
tron-volts. Should this study prove 
fruitful, not only will the food indus- 
try gain a money-saving tool, but the 
AEC will have a useful outlet for 


disposing of troublesome waste ir- pe F | F e T R 0) N | C 


radiated matter from atomic piles. 


SELF-LABELING CRO which ¢ 0 M P 0 N E N T S 


writes numerals and letters on the 

CRT screen to identify different BY A M p H F N () § 

traces has been developed by Bell 

Labs. under a Navy Bureau of Ord- Epa ‘ 
nance contract. Heart of the system emer moment : iin ite Aes : si a Kua 

is a symbol generator comprising a cee MND mo N Veta d adeangewt tet A Seki te x 
miniature transformer and passive eer 

network housed in a plug-in contain- 

er. The generator forms each charac- 

ter by applying ac and dc voltages, : ‘ . 

of proper shape, amplitude and ht ore mGimmmticreeeereeneceeeeted 
relation, to the horizontal and verti- 

cal deflection plates. A basic 10-xKc 


sine wave signal source is employed The over 9,000 cataloged items manufactured 


: by Amphenol are meant to answer every type 
as the symbol networks’ input. of application problem. If your problem is so 


7 


— en that none of the general types 9 —"Re 
iste ow meet your requirements, then po 1 
BOOSTERS—A new develop- consult with Amphenol’s engineers for the spe- . - 13 = 
ment in boosters was shown in Lon- cial: component you need. e = lee 
don recently by the Belling-Lee > _= ie We 
Company. A double triode tube used RACK & PANEL TYPE © Nee let F 
as a push-pull amplifier with a CONNECTORS fw), ies f- 
grounded grid is employed and the AN TYPE CONNECTORS « Soa = 
whole unit is mounted at the antenna '= ~ 
terminals. A coaxial cable is used to RF TYPE CONNECTORS © o es 
carry both the fifty cycle operating AUDIO CONNECTORS “x 
voltage (33 volts AC) and the ampli- POWER PLUGS — 
fied RF signals to the receiver. The 
tube is underrun to conserve tube BLUE RIBBON CONNECTORS 
re Ses replacements are expected INDUSTRIAL SOCKETS oer 
© be comparatively infrequent. The “a aT = 
use of antenna mounted boosters is MINIATURE SOCKETS my * res G: . 
not new, but however, the dual use TUBE SOCKETS & #6) a) | \3 = 
: - coaxial cable is not yet prac- RADIO COMPONENTS eR pair F 
ced to any great extent in this a) ie 
country. It might be worth looking MICROPHONE CONNECTORS mT * li 
into! | RG COAXIAL CABLES, oes 
TEFLON & POLYETHYLENE we 
“aera Pat oS . the CABLE & WIRE ASSEMBLIES 
radio-controlled garage doors, oa 
that of random operation due to local PLASTICS EXTRUDED 
television receivers. It seems that & INJECTION MOLDED fe 
Spurious radiations from television : i 
receivers ici Salil: em cea ck Write today for your copy of General Catalog B-2 4 yx, 
| Sperating radio controlled garage AMERICAN PHENOLIC CORPORATION (ye Gaming 


Oor openers. This seems to be haz- : Pee ee i hed 

ard No. 2 to these devices; hazard chicago 50, illinois 

No. 1 being AM interference from 

a electrical equipment as pre- 

viously reported in these columns. AM DHENOL 
(Continued on page 34) 2 AM PH E N o gs 


Of this we are sure: you made us what we are today. 
You demanded so many of our seamless nickel 
cathodes that we had to add capacity. We did. 

We built another plant—this time at 
Wapakoneta, Ohio— increasing our seamless 
nickel cathode output by 50%. 


Other familiar characteristics of Superior service 
remain—the desire to help you with your problems, 
the experience of skilled tube-fabricators, 

and quality-controlled manufacture. 


Take advantage of Superior service and capacity now. 


*Main Superior Tube plant at Norristown, Pa. 
**NEW Superior Tube plant at Wapakoneta, Ohio 


SeamlessNickelCathode— Lockseamt Nickel Weldrawnt 305 
Round, flanged one end. A 

is" O.D. x 105" 1.0. 0.0. x .005’’ wall. 
180” long. ° 1" tong. .D. x . 
x 1,050" 


26 


We grew to help you 


50% more seamless nickel athode capacity 


Cathode Plate, .170’' Stainless Steel Anode Disc Cathode .121” 
O.D. .312”" long. 


pag iz * te ’ . hen 


SEAMLESS NICKEL CATHODES | 


.045''x.149"" 
.025''x.048"" 
.025''x.048"' 
.030''x.0975"' 
.040''x.132"" 


ELLIP L 

RECTANGLE 
RECTANGLE 
Many other types of nickel cathodes—made in Lockseamt from 
nickel strip, disc cathodes—and a wide variety of anodes, grid.¢ : 
and other tubular fabricated parts are available from Superioh 


For information and Free Bulletin address Superior Tube Company 
Electronics Division, 2508 Germantown Avenue, Norristown, 


All analyses .010’ to 
%"' O.D. 


Certain analyses (.035'" 
wall) up to 1%’ 0.D. 


t Manufactured under U.S. Patents 
3 Trademark Reg. U.S. Pat. Off. 
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of all U.S. TV stations 
iston-Fearless equipment 


Sxoither 


BETTER SHOWS 


are produced with 


HOUSTON-FEARLESS EQUIPMENT 


==, 


“Top flight television showmanship is dependent not 
only on capable writers, producers and cameramen, 
but also on reliable studio equipment that will pro- 
duce any desired camera effect smoothly and quietly 
with a minimum of effort . . . and on efficient film pro- 
cessing equipment that opens vast new sources of 
program material. That’s why 98% of all U.S. tele- 
vision stations, as well as motion picture studios in 
Hollywood and throughout the world, rely on 
Houston-Fearless for matchless quality, proved per- 
formance and absolute dependability. 


In addition to building many models 
not shown here, Houston-Fearless of- 
fers extensive engineering and manu- 
facturing facilities to produce special 
television and photographic equip- 
ment for your particular requirements. 
Write for information and catalogs. 


She : 
HOUSTON ~ ag 
FEARLESS ‘ 


( ( / ° THE HOUSTON-FEARLESS CORP. 
( fre COMTTO4 11805 West Olympic Bivd. 
Los Angeles 64, Calif. 


Please send catalogs on [_] Friction Head [) Tripod 
(J Tripod dolly () Panoram dolly (() TV Cranes 
C) Camera pedestals C) Film Processors 
() Parabolas CD Remote control parabola 


Teer eee eee 2)! tee eee ee) 


eee ee eee eee eee eee ee ee | 


TRTP ee eee eee eee eee ee eee eee eee ee | 


eee ewer cere ees c es CADE. « s STAs tere rene 


than any other 4 x 5 
commercial slide 
projector 


The famous GRAY TELOP I 


Makes profits grow — projects low-cost, easily pro- 
duced commercials. Four optical openings for projection 
of opaque and transparent photos, rolling titles, slides, 

small objects, etc., with superimposition, lap dissolve, or 
fade-out effects. America’s best-known, most-used television 


optical projector! 


GRAY TELOP IL 


Another TV profit maker—with two channels accommodat- 
ing slide holders, light boxes and accessories for 
special effects. Gives professional results—and one 
operator does it all! 


GRAY 3A TELOJECTOR 


New, compact unit for automatic remote control 
projection of standard 2 x 2 slides . . . in uninter- 
rupted sequence . . . with fading, lapping and super- 
imposition. Solves many problems for 
both large and small stations. 
Get all the facts, now! 


WRITE TODAY FOR BULLETIN RC-4 


RESEARCH 


and Development Co., Inc., Hilliard Street, Manchester, Conn 


1 AUDOGRAPH 
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Western Electric 


BAR Tie Most ‘al 
DEPENDABLE |= 


res 


12 YEARS 


Qu Proved by 


Experience 


ES ST ST TI SS TC TSS ESE a 


17 YEARS 


Supplied by Stupako sales a 


in the form of: SHEET, ROD, WIRE, FOIL, TUBING, EYELETS, 
LEADS and FABRICATED SHAPES 


The ideal alloy for glass sealing, Kovar matches the strip, foil, rod, tube, wire—or. fabricated into cups, 
expansivity of certain hard glasses over the entire eyelets, leads and other shapes. The prominent users 
working temperature range. It resists mercury attack, of KOVAR and the length of time they have em- 
has ample mechanical strength and seals readily with ployed this metal are convincing proof of satisfaction. 
simple oxidation procedure. It is available as sheet, 


Ne ee ae SEARLE IMR MEET TT TET 1 ALE AF aS SETA 


*Westinghouse Trade Mark No. 337,962 
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for HF -VHF-UHF 


Federals 


highest-quality 


RG TYPE 
CABLES 


-: Federal’s ‘‘Precision Production” is 
assured by this electronic panel board 
which controls diameter and speed 
of cables during extrusion. 


including the Federal-developed 

low-temperature, non-contaminating 
thermoplastic jacket 

Control panel for maintaining 


ee Sei ee DESIGNED FOR: H-F communications, television, industrial electronics, radio and 
temperature and viscosity. TV lead-ins, aviation, test equipment, radar, pulse and experimental equipment 


QUALITY of product is the secret of dependable cable performance and 
quality is what you get in every inch of Federal RG type coaxials... 
from jacket to conductor! 
Only the finest materials—quality-controlled throughout the entire 
Why Federal Cables manufacturing process—are used in Federal cables. Every possible test 
are SUPERIOR is made to insure constant efficiency of physical and electrical proper- 
ties under the most rugged conditions encountered by general and 
@ CONDUCTORS— meet highest military applications. 


nee nee Whatever your transmission line requirement—specify Federal RG 


@ DIELECTRICS—of stabilized poly- types. For full information, write Dept. D-466. 
ethylene 


@ BRAIDS—meet highest ASTM é 
standards COMPLETE COAXIAL CABLE ASSEMBLIES also are available from Federal to meet 

© JACKETS—of latest developments your requirements. This service offers the same “Precision Production” that 
in vinyl and polyethylene made “Federal” the outstanding name in coaxial cables. 


Every Federal Cable Manufacturer of America’s most complete line of solid dielectric cables 
Fully Tested for: 


- @ Capacitance 
e Attenuatio: 


e Continuity 


+ High Voltage Telephone and Radio Corporation 


SELENIUM-INTELIN DIVISION 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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G22: 
25% to 80% fewer 
soldered connections 


Fewer connections min- 


Fewer pieces to buy 
: imize wiring errors 


or inventory 


For scores of applications — Centralab Printed Electronic Circuits 
assure 6 tremendous SAVINGS in 


These 9 parts 


are replaced 


by this 
Centralab Printed 


Electronic Circuit 


design, production and performance 


<> - ia —_ Be 
Lower installation cost weight, less space Improved circuit stabil- 


gq Less 
— with fewer parts — “‘opens-up"’ chassis ity from uniform PEC's 


As for versatility — there are more than 30 standard cir- 
cuits already tooled for you. There is a tremendously wide 
range of sizes and capacities available to you. 

If you have a special circuit problem, we'll even design 
custom plates at nominal cost where volume warrants. No 
wonder 25,000,000 PEC’s are in use today! No wonder 
scores of manufacturers say it’s good business to specify and 
use Centralab Printed Electronic Circuits. Send coupon for 
full details. 


, NY way you look at them, Centralab Printed Electronic 
Circuits mean more money in your pocket. No other 
. modern electronic development offers you six such tremen- 
dous time and cost-saving advantages for low-power applica- 
B tions, 
t Pioneered and completely developed by Centralab, these 
tesistor-capacitor combinations in complete or partial circuits 
1 are extremely economical to use. Many times, the first cost of 
PEC’s is less than the components they replace. 
; 
Another Centralab first! 
t NEW PENDET 
it —ac lete pentode detector 


and audio coupler circuit that 
replaces 9 parts . . . eliminates 
9 soldered connections. 


Talk about compactness—this new 
Pendet really has it! You get 4 re- 
sistors and 5 capacitors screened and 
fired to a single Céramic-X plate. It 
replaces 9 conventional components. 
Only 9 connections are required in- 
stead of the usual 18. 


Pendet couples the combination 


.Fhink what this terrific PEC 
‘package’ can do in simplifying in- 
Stallation and cutting manufacturing 
costs of ac, de and portable receiv- 
ers. Get complete information on 
this new PC-160 Pendet NOW. 
Check No, 42-149 in coupon. 


1 


EY 


detector and first audio pentode 
tube to the audio output tube. 
Plate is only 1-5/16” x 7/8” x 
11/64” thick. Leads are 2-1/2” 
long. Capacitors are 450 vdew, 
800 vde test. Resistors are 1/5 
watt. 


A Division of Globe-Union Inc. 
Milwaukee 1, Wisconsin 
In Canada, 635 Queen Street East, Toronto, Ontario 
CEES P ERE PEE CES CLEP ES SS Eee 8 8 8 8 Ee eee ee 


CFENTRALAB. A Division of Globe-Union Inc. 
938-D E. Keefe Ave., Milwaukee 1, Wisconsin 


Please send the following bulletins: [] 42-149, [PEC guide 
No. 2. I'd also like a copy of Centralab’s new Electronic 
Components Catalog No. 28. 


Name Position 


Company 
Address. 
City 


State 


1953 
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Physically Dependable 


“oe 


, [7 
Electrically Absolute 
a fi ll 


TO 2200 MCS 


MESH PARABOLAS— PRODELIN Microwave Antennas 


a are manufactured to meet maxi- 
Sturdy expanded metal 


construction presents mini- mum requirements for physical 
Structure: Lightwelght alu. and electrical service. They oper- 
minum for easy rigging and ate continuously over difficult ter- 
reduced transportation Ss 

costs. De-icing equipment rain regardless of weather or 


optional. 


temperature exposure. They are 
Ww ARRAYS— consistently reliable in the most 
. alive critical services. There is a type 
vggedly constructed, ee i 
trend bend, bigh ook, for most military and commercial 
erected, complete a needs at frequencies up to 2200 
mounting ardware. 
Range: 25-175 me. megacycles. 
CORNER REFLECTOR— . 
9700 SERIES JOB-PACKAGED FACILITIES 
High gain cavity fed corner PRODELIN Job-Packaging means time 
pet whi se saved, money saved, on installation ser- 
Rugged, lightweight, com- vices. Complete systems, equipment ond 
pletely weatherized. Three tools are ready for your location when 
ag oe uaa and where you need them. Experienced 


field engineers plan your complete trans- 
tmhission system installation. Write for lit- 
erature and details. 


The World’s Finest Coaxial Transmission Lines 


DUCT DEVELOPMENT COMPANY, INC. 


307 Bergen Avenue, Kearny, New Jersey 
Manufacturers of Antennas, Transmission Lines and Associated System Facilities 
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TELE-TIPS 


(Continued from page 25) 


GERMANIUM AHEAD—Tech- 
niques for securing desirable prop- 
erties from germanium are further 
advanced than those being developed 
for other semiconductor materials, 
This metal so far has proven itself 
easier to purify and control. Ger. 
manium has a simple, diamond-like, 
cubic structure. In other words, the 
structure of germanium crystals is 
the same in all directions. Addi- 
tionally, the metal has a low enough 
melting point to resist contamination 
by reaction with the materials in 
which it is melted. 


GERMANIUM COST in transis- 
tor production is a minor factor. Al- 
though the metal currently sells for 
$340 per pound, less than seven 
cents worth (.0002 lb.) is needed to 
make one transistor. The big job, of 
course, is to reduce processing and 
other production costs which, at the 
present time, set the selling price of 
a good transistor at $5 to $8, a con- 
siderable reduction from the earlier 
$30 price. Quantity production may 
pull future unit cost down to $1, 
though present sales are made at 
about three times equivalent tube 
prices. The main problem in price 
reduction is to find a wide range of 
transistor applications of varying re- 
quirements, so that the whole spec- 
trum of present output can be util- 
ized eliminating the current high 
rate of rejections. 


WHAT PRICE RESEARCH? In 
1952 the bill came to $3.5 billion, half 
of it coming from the government, 
according to a report prepared joint- 
ly by the Bureau of Labor Statistics 
and the Research and Development 
Board. The survey, covering compa- 
nies accounting for $2 billion of re- 
search, notes that 27.3% or $500 
million was in the radio-electronic 
field. Also, 23.2% of 94,000 research 
engineers were in the electronic in- 
dustries. Copies of “Industrial Re- 
search and Development” may be 
obtained from the Research and De- 
velopment Board, Dept. of Defense, 
Washington 25, D. C. 


SOVIET TECHNICAL PER- 
SONNEL is rapidly increasing, re- 
sulting in the forthcoming possibil- 
ity of significant scientific advance- 
ments. That’s the finding of D. 
Shimkin at Harvard’s Russian Re- 
search Center. The reason is attrib- 
uted to the growing number of 
enrollments in specialized schools 
during the past ten years. 

(Continued on page 38) 
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W hatever your protection requirements, 
you'll find the right fuse faster when you look 


In 
‘alf first to BUSS. All types and sizes, from 1/500 
nt, ampere up, are included in the complete BUSS 
es line. This can simplify your purchasing and 
“ii stock handling. 
0a 
+ To assure protection to both the product 
nic and your good name, every BUSS fuse is test- 
rch ed on a sensitive, electronic device for correct 
i construction, calibration and physical dimen- 
e- F 
“te sions. 
Je- 
ise, 
Smee ee eee & ss 
R- TO HELP YOU GET STARTED THE 
. RIGHT WAY i amano kiaiu 
se BUSS Fuse Engineers will gladly assist you Ml flows send pe buen SB conesining, fe on 
D. in selecting the fuse to suit your needs best... a 
ni a fuse that if possible will be available in local 4 a 
“il wholesalers stocks. — 
ols . 4a ae 
BUSSMANN Mfg. CO., Divisionof McGraw Electric Co. 4“ : 
University at Jefferson, Se. Louis 7, Missouri 4 City & Zone Sate 1H-453 
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IN 
JUST NAME 


RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
. . - 4-79 MO-PERMALLOY ... 
SUPERMALLOY . . . MUMETAL 
..- 4750 ELECTRICAL METAL... 
or SILECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 


Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are available in twenty-two standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 


PE-WOUNDO CORES 


YOUR REQUIREMENTS! 


cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 


In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
.008”, .004”, .002”, .001’’, .0005”, 
or .00025”, as required. 


tpplivti 


Let us help with your problems 
of cores for Magnetic Amplifiers, 
Pulse Transformers, Current 
Transformers, Wide-Band Trans- 
formers, Non-Linear Retard Coils, 
Peaking Strips, Reactors, etc. 


Address: ENG. DEPT. T 


waD 4613 
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|CRUCIBLE| firs name in special purpose steels 
53 yoars of| Fad steelmaking PERMANENT ALNICO MAGNETS 


CRUCIBLE STEEL COMPANY. OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS*® REX HIGH SPEED*TOOL*ALLOY* MACHINERY * SPECIAL PURPOSE STEELS 
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N... out of 10 screen rooms 
used in meeting today’s exact- 
ing specifications were made 
by ACE! 

These sturdy shielded enclos- 
ures provide a GUARANTEED attenua- 
tion of 100 db from 0.15 to 1,000 mega- 
cycles and to closely approach this atten- 
uation at 10,000 mc. They are ideally 
suited for keeping ° ‘background”’ radio 
interference influence from affecting sen- 
sitive R-F measurements or for shielding 
equipment that would otherwise cause 
serious radio broadcast or TV noise. 

Features include. low R-F impedance 
door design; complete facilities for 
power, water, gas, air conditioning or 
ventilation service entries; access doors; 

“cell type”, single screen or solid shield 
and many others. 


ROOMSEE 


644N. Law 


thie 


for 
beeen room GvIDE! 


Ask for 
ACE Bulletin 3 


So = 


Installed in 
a few hours! 


Ace rooms are sup- 
plied in pre-built sec- 
tional form for quick, 
easy erection. They 
can readily be en- 
larged or relocated. 


MEET EXACTING 


> SPECIFICATIONS 
SHIELDED f INCLUDING JAN-1-225, 16E4 (SHIPS), 
AGE MIL-1-6181 AND OTHERS WITH AN 
WER ACE SHIELDED ENCLOSURE! 


AE NG _ — | 
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TELE-TIPS 


(Continued from page 34) 


ELECTRONIC FLOW METER, 
capable of measuring air currents in 
a still room or the rapid flow of fluids 
in pipes, has been developed at the 
National Bureau of Standards by 
Henry P. Kalmus. The device uti- 
lizes the change in velocity of sound 
waves as a measure of fluid flow. It 
has a very fast response and does 
not obstruct the fluid currents to 
make the measurement. In addition, 
the signal-to-noise ratio is suf- 
ficiently high to permit the measure- 
ment of extremely small velocities. 


CENSORED—The recent passage 
of a bill by the Quebec Government 
which makes it illegal to transmit by 
television, whether by wire or wire- 
less, any photographic film before 
submission of same for examination 
by the Board of Cinema Censors may 
establish hypothetical problems for 
telecasters in the United States 
whose signals reach Quebec Prov- 
ince. Will those telecasters be liable 
for extradition and the penalty of a 
$500 fine or a three months’ prison 
sentence for showing uncensored 
films? And how about the law which 
provides for confiscation of the film 
and the equipment used in showing 
it? A similar question came up in the 
Great Lakes Region when Canadians 
started purchasing receivers to pick 
up U. S. transmissions from Buffalo 
and Niagara. Somehow we don’t 
think that the International Courts 
will be unduly worried by this de- 
velopment. 


BELOW 100 KC—A few queries 
have been received on the subject of 
the omission of three operating bands. 
below 100 xc on the Spectrum Chart, 
supplement to January TEte-TEcH. 
Examination of the chart will show 
that six columns have been used 
covering the range from 100 xc to 
100,000 mc. If these three compara- 
tively unimportant channels were 
included it would mean either adding 
a seventh column, and consequently 
compressing the information even 
more than has already been done, or 
losing the ten to one ratio which ex- 
ists in each column. In view of these 
facts it was felt that the usefulness 
of the chart would suffer more by 
virtue of the inclusion of these chan- 
nels than by their omission. However, 
in order to clarify the situation the 
following information is provided: 

10 to 14 KC radio navigation 

14 to 90 KC international fixed public 

90 te 100 KC fixed Alaska, international fixed 


eyed are and graphy, radio 
navigation 


fo communications men... 
this big, new, illustrated book: 


the % ) YW 

by B 

iti- 

ind 

It 2 

te ote TE TOTTI TIE 

} to j 

- j f Just off the press! Jam-packed with facts 
re- . <a about microwave...what it is, how it works, 
a: ee | what it can do for you! 


For your FREE copy, mail coupon now 


Here’s the beautiful, brand-new “how-and-why” 
book about microwave you’ve been waiting for... 
20 fact-packed pages that show you exactly how =.) 


lay microwave can help you in your operations, hong 
for 
tes Here are 5 of the many subjects covered: } 
v= y T 
ble 1. The 4 basic advantages of microwave. 
fa 2.5 actual case histories showing microwave | 
a at work for... 
ie ® a big power utility. 
i ® a long-distance pipe line. 
: m ® a fish and game commission, 
ng © a 300-mile turnpike. 
he ® a 1000-mile Western Union system. 
ins 3 
ode 3. How microwave operates a pumping station | 
shi by remote control. i 
n’ 4. What goes into a typical microwave system. 4 

t 3 
rts 5. How RCA helps you install your microwave | 
le- system. | 
| 
ies | 
2 Big FREE book . . . mail coupon 
H e . =8 Communications Section, Dept. 119P , 
Ww : gf Ea RCA, Camden, New Jersey 
ed ak pf ea Without obligation, please send me my own FREE copy of 
to * _- your big brand-new book, “WHat Is MICROWAVE?”. 
a- : ‘ sy 
we Are you keeping up-to-date on microwave? © Name 
ng Microwave is one of the most versatile communications tools = Position 
ly developed in the 20th century. No wonder industry has been # 
en so quick to adopt it for power lines, pipe lines, highways, . Company 
or tailroads, and similar applications. You just can’t afford not : 
X= to be up-to-date on microwave. So get your own copy of this . Address 
- big new FREE book ... mail handy coupon... RIGHT Now! g City Stace 
by : . Please give me additional information on 
n- microwave for the application following: 
ar, 2 
he Bd . 

. bd j 

ed 
fio a 
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PRESTO" 


Oe. eH LAYIN G" 
PORTABLE TAPE RECORDER 


The presto RC-7 has already been acclaimed “the finest tape recorder of 
its size available.” Although portable in size, the RC-7 embodies features 
and heavy duty construction found only in larger, more expensive, studio- 
type machines. 


Now, with the new RA-1 reel adapter, this precision recording instrument 
becomes an indispensable piece of equipment for. every station and record- 
ing studio. With this adapter, the RC-7 accommodates reels up to 1014” 
diameter, providing continuous long-period recording or playback. 


If you are contemplating a portable tape recorder, don’t buy any—until 
you see the PRESTO RC-7 with 1014” reel adapter (RA-1). Without a doubt, 
it’s the best buy in professional tape equipment! 


Present PRESTO RC-7 owners may convert their machines with 


this adapter for just $39.00. Write today for details! 


RS — 


PARAMUS, NEW JERSEY 


Export Division: 25 Warren Street, New York 7, N. Y. 


Canadian Division: Walter P. Downs, Ltd. 
Dominion Square Bidg., Montreal 


WORLD'S LARGEST UFACTURER OF PRECISION RECORDING 


‘ Compare the RC-7 with any 
studio-type recorder 
Instantaneous speed accuracy 


Dynamic range better than 50 
db. at 3% distortion 


Three-motor drive 


No friction clutch or friction 
brakes 


Heavy duty construction 
throughout 


Separate erase-recording- 
playback heads 


Twin speed: 7'2"/sec or 
15”/sec. 


Frequency response to 15,000 
cps. 


. Reel size: to 10%” (with RA-1 


adapter) 


EQUIPMENT AND DISCS 


Mode! XX. 
with RA 
reel adap! 


PORTABLE 


TUBE TESTER 


Electronic Development Engineers . . . you men 
who create and build todays electronic miracles, 
depend heavily on the keystone component — 
the vacuum tube. 

HICKOK pioneered the first commercial tube 
testers with Dynamic Mutual Conductance cir- 
cuits. This circuit, long recognized as the true 
evaluation of a vacuum tube, is available only 
in equipment bearing the HICKOK trademark. 
The laboratory portable shown is one of eleven 
models available . . . all expertly engineered 
with specific features for every specialized need. 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


10514 Dupont Avenue ° Cleveland 8, Ohio 
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Leagues Ahead in Lug S eals 


HERMETIC SEALS 
with 


OD Attnchod Luge 


... embodying the newest, 
most advanced features 


for every application 


’ so Ze 1561 
Ee, 164. ~ 4 
elie ey 3 ’ | g Na, 
my pe I Sa | % ax 3 
Ain ~ : i ee PX 6 
a; } Ab c Lv a 
AW \ 2 AI MO) 

% d | 
a HHS? MY) 
a : Hf + i “ ay e oan ~ — \ Se 

bp ALU # OSH 
ete ape + Hibs 
O86 DIA 

m—234 -— e195 + 
+—.335 ——— -.272—+ 


HERMETIC has designed a complete 
series of hermetic seals with attached | 
lugs as an associated line of the self-lug WRITE 

tubing seals. This series is characterized detailing your 
by innovations of particular interest to Geen for temnoeiote 


ne : j attention, and ask for 
en ere FREE copy of HERMETIC’s 


informative 32-page bro- 
chure, the most complete 
presentation ever of- 
fered on hermetic seals. 


® Lugs are affixed by HERMETIC’s new 
positive method and are guaranteed to 
be secure. 


@ Lugs are available for every tubular 
seal and bathtub condenser seal cur- 
rently used in industry. 


®@ Lugs are available flat or bent through 
any angle desired; with pierced holes, 
or notched for wrap around connection. 


® Solder-Lug Feed-Throughs, parts 
1503-04-05-06, are also available in 
this series. 


HERMETIC SEAL PRC 


33 South Sixth Street « Newark 
FIRST AND FOREMOST IN Mi 
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U H 7 television is now practical, dependable 
and economical through the development of 
the Eimac type 3K20,000L five kilowatt kly- 
strons. It takes only three of these high-power 
klystrons to span the entire UHF-TV spectrum 
(470-890 mc). Through the size, only 45 pounds 
each, and versatility of the type 3K20,000L 
klystrons, problems of manufacture, supply, and 
equipment design are minimized. Rated at a 
collector dissipation of 20 kw., these pace- 
setters in UHF-TV have a power gain of 20 db., 
and a peak sync output of five to six kilowatts 
in broad-band TV operation when driven by 

an Eimac 4X150G. Constructed to give 

long, efficient life, the 3K20,000L kly- 

strons contain exclusive Eimac features 

of external tuning and ceramic cavities. 


3K20,000LA—Channels 14 thru 32 
3K20,000LF—Channels 33 thru 55 
3K20,000LK—Channels 56 thru 83 


Visit the Eimac display in Booth 1-519 
at the I.R.E. show. 


EITEL-McCULLOUGH, INC. 


SAN BRUNO + CALIFORNIA 


. 
e 
e 
. 
e 
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e 
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. 

e 

e 

e 
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earching 


- for more effective 
automatic control instruments? 


Ketay’s knowledge and experience will be helpful. 


@ NEWEST It was gained in developing and designing dozens of the precision tontrol 
KETAY PRODUCT instruments that are today’s military standards. 


Take Ketay’s Size 23 Synchro, for instance. This single development is 
rccrieeeeer oo an integral component in the controlling of the Skysweeper... the 
AL ULTRA | -  Army’s latest automatic antiaircraft gun. Ketay’s mass production 

TRANSFORMER ° > a : 
techniques are making such controls economically practical. 


SYNCHRO CONTROL 
TYPE-D-14450 
26/1L8 VAC-400 CYCLES 
KETAY MFG. CORP. 
NEW YORK, N.Y. 


Our instrument engineers, with more than 25 years of specialization 
in this field, could well put an end to your search for more 
effective automatic controls. There’s no obligation, of course. 

Why not write for more information to Dept. B. 


SUBMINIATURE TYPE 
IOIA2D SYNCHRO 
CONTROL TRANSFORMER 


Ketay Part No. D—14450 
Voltage rating 
11.8v/0.4 v per deg. 
Operating frequency 400 cps 


Pray... 


New York, N.Y. Hawthorne, Calif. 


Input power 0.4 w max. a Executive Offices: 555 Broadway, New York 12, N. Y. 
Input current 140 ma max. Ad 
Input impedance 


dine 


i 


61 /77° ohms 
Secondary voltage 23.2 t1v tt 
Total null voltage 40 mv max. 
Fundamental Component of 


. DESIGN 
. Null voltage 30 mv max. THEY 
Time Phase shits 
Moment of Inertia : oe 
52 % 10” slug io of precision instruments 


Frictional Torque .05 oz. in. 
@ SYNCHROS e@ SERVOS © RESOLVERS 


NLT 


ee? 
ee 
ao @ 


Electrical Accuracy —max. 10’ 


WHEN USED AS A 
CONTROL TRANSMITTER 


Voltage rating 26/11.8 v.a.c. 
Input power 0.4 w max. 
Input current 65 ma max. 
Input impedance 

475 /77° ohms 
Output voltage 11.8 v + 0.3 v 
Time phase shift y A ig 


@ MAGNETIC AMPLIFIERS @ AUTOMATIC CONTROL SYSTEMS 
@ ELECTRONIC EQUIPMENT 
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mant 
attainab 

in quality, ae 
well attested by & 
throughout the worlt 
on the application of sté 
equipment to your problents 
our skilled staff of engineers tot 
without obligation. . 


& DEVELOPMENT COMPANY : Inc 


4 ' $5 JOHNSON STREET, BROOKLYN 1, NEW YORK 


WESTERN SALES OFFICE: 741% N. SEWARD ST. 
HOLLYWOOD 38, CALIFORNIA 


BOOTHS #2-513, 514—SECOND FLOOR 


Wan TODAY 


FOR YOUR COPY 
OF THE NEW 
PRD CATALOG — 
NO OBLIGATION 


LOOK FOR US AT THE IRE. SHOW 
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FREE BOOK 
on specialty 


transformers 


This fully illustrated book on Westinghouse Specialty Trans- 
formers contains full details on design, construction and 
operation of each type in entire line. 

Find the answer to your problems in these types! 

“Off-The-Shelf” Standard Models . . . includes electrical and 
electronic designs for both commercial and military applications. 

“Built-To-Order” Special Designs . . . reviews wide range of 
custom-built types. Shows how Westinghouse adapts basic 
transformer components to meet your é€xact specifications 
economically. ‘ : 

SEND FOR YOUR COPY TODAY! Write on your letter- 
head for Booklet B-5806, or use coupon below. Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

J-70689-A 


you can 6e SURE...1€ irs 


: Westinghouse 


Westinghouse Electric Corporation 
Application Data and Training Dept. 
P. O. Box 868 

Pittsburgh 30, Pennsylvania 


Gentlemen: 


Please send me Booklet B-5806, 
Westinghouse Specialty Transformers 


NAME 


FIRM 


STREET 


CITY. 
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@ Engineers at Jackson Industries, Inc., Chicago, Ill. are 
“on the beam” when it comes to maintaining TV quality 
at production line speeds. They found the SPEED NUT 
way of attaching their new Tri-Lok television chassis 
to the cabinet picked up a neat 63% production savings! 
This attachment was one of their toughest fasten- 
ing problems...to solve it Jackson found a standard 
_Tinnerman part tailor-made and engineered for the job! 


Four angle brackets are used to fasten the chassis to 
the cabinet. In the old way, an angle bracket was threaded 
to receivea machine screw, and it was necessary to align 
the screws perfectly with the threaded holes since the 
attachment is in a “blind” position. 


SPEED NUTS eliminate the tapping operation required 


Jackson terevision 
Channels 63 4 Savings 


with TINNERMAN SPEED NUTS* 


in threading the angle brackets, making hole alignment 
easier, faster! Now Jackson has adapted this part into 
their standards along with a 63% savings in time and 
materials-handling! 


You can turn your fastening problems into production . 
savings ...do as thousands of manufacturers are doing 
...turn to Tinnerman for a FREE FASTENING ANALYSIS 
of your productse The Tinnerman representative in your 
area will be happy to give you the full details on this great 
service. Call on him today or write direct to: TINNERMAN 
PropuctTs, INC., Dept. 12, Box 6688, Cleveland 1, Ohio. 


In Canada: Dominion Fasteners Ltd., Hamilton, Ontario. In Great 
Britain: Simmonds Aerocessories, Ltd., Treforest, Wales. In France. 
Aerocessoires Simmonds,S.A.—7 rue Henry Barbusse, Levallois(Seine.) 


THE OLD WAY 


The 4 angle brackets were 
drilled and tapped to re- 
ceive machine screws in 
ottaching the chassis to 

the cabinet; hole align- 
ment was always a problem 
since brackets are in 

blind” positions 


THE SPEED NUT WAY 
The SPEED NUT Principle of 


Spring Tension fastening 
applied to the 4 angle 
brackets eliminates these 
hole alignment problems 
providing sturdy, vibration- 
proof attachment 
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PHILCO IS THE WORLD’S LEADING 
MANUFACTURER OF 
MICROWAVE EQUIPMENT 


Philco leads the world in mass produc- 
tion of quality microwave equipment to 
meet modern industry’s demands for 
relay systems of the highest reliability 
and performance. 


Philco microwave components meet most 
JAN (Joint Army-Navy) specifications with- 
out any changes in circuitry, thereby per- 
mitting other users of microwave com- 
munications equipment to have the built-in 


reliability required by the Armed Forces. 
That is why commercial users of Philco 
microwave equipment include such famous 
names as American Telephone & Telegraph 
Co., Santa Fe Railway System, Bonneville 
Power Administration, Platte Pipeline 
Company and many others. 


Where quality and reliability are important, 
look to Philco .... world’s leading manu- 
facturer of microwave equipment ! 


For complete information write to Department T 


PHILCO corporation 


GOVERNMENT & INDUSTRIAL DIVISION 


PHILADELPHIA 44, PA. 
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TRANSISTORS . . . TANTALYTIC CAPACITORS 


teamed in 100-milliwatt tubeless amplifier 


General Electric engineers at Electronics Park, ratings from 175 muf at 5 VDC to 12 muf at 150 
Syracuse, have developed a new tubeless audio VDC. For additional information use the convenient 
amplifier circuit that utilizes three junction transis- coupon below. 


tors and three Tantalytic capacitors. 


menodgn still experimental, thie d-etage amplifier == ee” os 
promises significant advances in miniaturized equip- Pea oumeerners Sie 
ments. It has a power output of 100 milliwatts—less General Electric Co., Section 5407-313 
than 10% distortion—and a power gain of 70 db. Schenectady 5, New York 


General Electric Company, Schenectady 5, New York. 


| | 

Tantalytic capacitors were a “natural’’ for inter- | | 

stage coupling in the circuit because of their small | | 

size, large capacitance and low leakage current. They | | 
match the transistors in ruggedness and long operating ; 

life. And they will operate-over_a wide temperature | Name | 

| | 

| | 

| | 


Gentlemen: Please send me a copy of your free Bulletin(s) 
0) GEC-808 and GER-451 “‘Tantalytic Capacitors”’ 
0 ECG-1 “Germanium Transistors” 


range aa — 55°C to +85°C with at least 65% capacitance 


at —55°C). Other features include light weight, long Company oh 
shelf life, and hermetic. sealing. 
If you ‘have. a capacitor” ‘application where- ~you— Street 
need small size and superior’ perforttiance, ’ it will pay 
you to investigate Tantalytic ‘capacitors. ‘They’re ae City Zone State id 
available in polar and non-polar construction and in Lo — — — — — — — — — — — — — 


)N 
GENERAL @@ ELECTRIC 
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Wollensak TV Raptar Lenses are specially designed for tomor- 
row’s advancements as well as today’s television requirements 
... are designed specifically for TV cameras. TV Raptars come 
complete, with camera mounts an integral part of the lens... 
not to be added later by some other supplier. From start to finish 
... from the selection of the raw materials to the last of many 
inspections ... every operation is done in the Wollensak Optical 
plants. This assures you of the finest of TV images. 

There are 14 Wollensak TV Raptar Lenses, coated, ranging 
in focal length from 2” to 24”. In addition there is the 40” 
Mirrotel lens for telecasting baseball, football and other out- 
door spectacles. 


Write for new TV catalogue and price list. 


Kt, 


There is only one Raptar es 
The finest lens made... © 
The finest lens made by Wollensak... 


OPTICAL COMPANY 
ROCHESTER. 2178s 2 
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are Adlake Mercury Relays 
particularly fitted to function? 


In any installation that requires’ both 
sensitivity and lasting dependability . . . from 
traffic control systems to long range naviga- 
tion equipment . . . ADLAKE Mercury Relays 
will give superior service! 


Here are just a few of ADLAKE’S many applications: 


Radio transmission Incubators 

Standard telephone circuits Production time controls 

Precision control instruments Animated displays 

X-ray control Duplicator controls 

Air-conditioning and Cc icati quip 
refrigeration controls Remote controls 

Voltage regulators Alarms 


“8 & weeTLa 


heath KMART, 1800. Sian 1 The same engineering skill. ..the same 
high quality control standards . . . that have 
; insured dependability in these installations are 
available for your relay problems. If you don’t 
find the relay you need in the ADLAKE catalog, 
it will be custom-built for you. Write for full 
information today—The Adams & Westlake 
Company, 1175 N. Michigan, Elkhart, Indiana. 
In Canada write: Powerlite Devices, Limited, 
of Toronto. 


EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 


HERMETICALLY SEALED—dust, dirt, isture, oxidation and 
temperature changes can’t interfere with operation. 


SILENT AND CHATTERLESS ¢ REQUIRES NO MAINTENANCE. 


ABSOLUTELY SAFE @e MERCURY-TO-MERCURY CONTACT— 
prevents burning, pitting and sticking. 


—And every ADLAKE is tested—and guaranteed— 
, to meet specifications! 


NY, of serving the transportation 
building on 


\ 
SQ. ond 
mE d ms AS d r COMPANY Established 1857 + ELKHART, INDIANA « New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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GPL Yaodace 
STATICON 


INDUSTRIAL TELEVISION . 


Standard or portable type cameras designed with 
New “‘STATICON”’ TUBE... GPL Remote Control optional 


3 GPL Camera Chains 
in Action at the 


SHOW 


March 23-26, 
Grand Central Palace 
New York City 


STANDARD STATICON 
PORTABLE STATICON 
IMAGE ORTHICON 


Don’t miss seeing the GPL 
remote control pan and tilt 
pedestal in operation. Pans 
270 degrees, tilts 63 de- 
grees, with lens change, fo- 
cus, iris adjustment .. . 
from 1,000 feet away if de- 
sired. 


Booths 407-411 
First Floor. 


STANDARD STATICON 


A very compact camera, de- 
signed for fixed installation 
and continuous duty. under 
minimum light conditions. 
Separate control monitor and 
sync generator at master con- 
trol point. Standard TV re- 
ceivers can be used as optional 
monitors. Available with re- 
mote control of pan and tilt, 
lens change, focus and iris ad- 
justment. 


PORTABLE STATICON 


For field use, multiple set- 
ups . . . hand-held or tripod- 
mounted. Packaged as one unit 
with built-in sync generator, 
monitor and transmitter in 
camera housing. Standard TV 
receivers as added monitors. 
Rugged but compact for reli- 
ability in portable uses. 


_ Specifications for both cameras 
available on request 


Write, wire or phone 


INCORPORATED 


NEW YORK 
Cable address: Prelab 


General Precision Laboratory GPL 


Export Department: 
13 East 40th St., New! 
Cable address: Arlab 


TV Camera Chains ¢ TV Film Chains ¢ TV Field and Studio Equipment © Theatre TV 
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I SEE THE 
YEARS OF 


tngineering Leadership. 


IN PRECISION 


HERMETICALLY SEALED TERMINALS 
On Disp 


toy Hundreds of standard types — 
MULTIPLE HEADERS, “OCTAL PLUG-INS, TERMINALS, COLOR 
CODED TERMINALS, END SEALS — for every electronic and elec- 
trical application. 


3 RESULT 
Ge 


Clu luvitation ! A warm welcome awaits you 


at BOOTH 2-314, I.R.E. SHOW and SUITE 1010, ROGER SMITH 


HOTEL (Just across from Grand Central Palace) BE 
VISIT BOTH E-] HEADQUARTERS! 


URE TO 


TEN YEARS of specialization in the 
manufacture of hermetically sealed ter- 
minals, including the solution of some of 
the most difficult of terminal sealing prob; 
lems, is one part of the record of E-I 
engineers. The other is the gevélopment 


of hundreds‘of economical, standard com- 
ponertS to provide a fast solution to 
sfiusual circuit requirements at a practical 
cost. For full information on the complete 
E-I line ask for the E-I File Folder includ- 
ing new Bulletin 960. 


CTRICAL INDUSTRIES 


DIVISION OF AMPEREX ELECTRONIC CORP. 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


E-]... your Headquarters for Hermetically-Sealed Multiple Headers, 


Octal Plug-ins, Terminals, Color Coded Terminals, End Seals, etc. 


Your inquiries 


are invited... by 


THE NEW SOURCE OF TRANSISTORS 


If you are planning or producing products in 
the electronic field, which require the use of 
vacuum tubes, there is great promise that 
production costs and unit size can be materially 
reduced by the utilization of the new 
Germanium transistors. Hydro-Aire will soon 
be producing the new contact type transistors 


in large quantities ready for immediate delivery. 


Features of these new transistors include a 
hermetically sealed case and a unique fe 
arrangement of the contact wires. Hydro-Aire’s EA Ing, 
: h SUBSIDIARY OF CRANE CO. 
Electronic Research and Development Section Burbank: California 
is also working on transistor applications for 
the aircraft industry as well as the commercial 
field...and would appreciate the opportunity 
of working with you in adapting transistors 
to your particular products. 


Write today for complete information. 


Dept. TT-4 
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Formed pieces of tough, National Vulcanized 
Fibre, with exceptionally high dielectric strength, 
are used to make this universal coil form. It is 
expandable to conform to cores of various sizes. 


contributes to an 
improved product=in universal 
coil forms for Cutler-Hammer, Inc. 


This practical use of National Vulcanized Fibre by Cutler- 
Hammer, Inc. in their wire spools is typical of the countless con- 
tributions National Vulcanized. Fibre—the material of a million 
uses—makes to business and industry. 

In the electrical field National Vulcanized Fibre has been the 
standard insulation for years. It has high dielectric strength and, 
when subjected to hot electrical arcing, it evolves neutral gas 
which extinguishes arc without “‘tracking.”” Many electric appli- 
ances find National Vulcanized Fibre to be the one best material 
for one or more of their parts. 

National Vulcanized Fibre applications, both mechanical and 
electrical, are varied and extensive. In mechanical applications 
it is desirable because it possesses exceptional tensile and crush- 
ing strength, toughness, density and resistance to wear—coupled 
with ease of fabrication. It actually improves with age; for many 
mechanical purposes it is better, more durable than metal. 

Available in various grades and colors; and in sheets, rods, 
tubes and special shapes. Write for detailed literature and engi- 
neering service information— 


NATIONAL VULCANIZED FIBRE CO. 


Offices in — Principal Cities 
Since 1873 


National Laminated Plastics 
nationally known—nationally accepted 


For audio equipment, smart broadcasters place their confidence in 
the Altec Lansing Corporation. Experience has shown that Altec 
equipment is always better; its quality unsurpassed; and its de- 
pendability beyond expectations. Altec equipment is designed to 
work together, without extra matching transformers or other ex- 
pensive adaptations. Whether it is the new 601A Duplex monitor 
speaker or a complete speech input installation, you'll find Altec 
audio equipment will do the job better, longer, more economically. 


Console... 230B 


250A Console. This beautiful master stringent broadcast requirements. It is 


console represents a new quality stand- 
ard for speech input equipment. Like 
all Altec consoles and mixers, its fre- 
quency response, noise level and low 
distortion more than meet the most 


compact and completely self-contained, 
without external power supplies or 
junction boxes. All amplifiers and 
power supplies are precision-engi- 
neered miniature plug-in units. 


Ask our distributor or write direct for complete 
information on any item of Altec audio equipment. © 


ALTEC 


= 
| LANSING CORPORATION | 
9356 Santa Monica Bivd., Beverly Hills, Calf, AS ee 


161 Sixth Avenue, New York 13, New York 


Export: Frazar & Hansen, 301 Clay St., San Francisco 


Sc = a Plug-in Preamplifier. ..A-428B 
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RAYTHEON MANUFACTURING COMPANY 
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TH 48 CAPACITORS 


IZ C 


EW processing developments now make it 
N possible for every Prokar miniature 
molded capacitor to be used at temperatures 
up to 125°C without voltage derating! 

An exclusive Spraguejsolid dielectric and a 
mineral-filled phenolic jacket assure stable 
performance from —45°C to +125°C. 
Ten mold sizes—ranging upwards from the 
175" dia. x ¥e" long fanit pictured actual size 
at left—give you maxjmum space economy 
in miniaturized equipments. Originally 
developed for military uses, the moderate 
prices of these miniature capacitors make them 
well worth your inve$tigation also for use 
in dependable commercial electronic 
equipment. Write today for Engineering 


Bulletin 205F to the $prague Electric Company, 
233 Marshall St., Nor¢h Adams, Massachusetts. 


\ & & & a 


y a | ees | 
CAE LL Lr) ae WORLD'S LARGEST CAPACITOR MANUFACTURER 


2T FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNAT 


NAL 
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Engineers — and Executive Incomes! 


In the radio, television and electronic industries the men who create the 
products,—and keep such products advancing abreast the roaring progress 
of the art,—are of course the engineers. 

Yet it has always been distressing to us that, salarywise, engineers are 
invariably far down the list on most companies’ executive payrolls. 

These creative forces of the organization, the inventive and technical spe- 
cialists on whom the very lift of the whole business depends, too often rank, in 
income, along with second-string officials who perform only routine functions. 

Some recent studies of executive salaries in the manufacturing field 
show chief engineers’ standings as follows, in terms of their company’s 
annual business: 


Corporations Doing Annually 
Around $10,000,000 Around $40,000,000 


BEL AI HOE ARIES RRP SSS i A 


SOLD AOR OTT 5 | egeeaichlp taneaa Oy $80,000 ¢ 

OR Wa aes sss cde. cine ce, IEE TEN hen 50,000 id 
et a eT ace Me es: 40,000 é 
MII lies ssiiesincs bonnie soassouc non pee 38,000 i 

Production Mgrs. .....................0. yee Rae eee 36,000 ‘ 

Li SMU aden sa cconice Lo Sieemnegeer yar mae 23,000 ; 

Chief Engineers .................0.00000...... We as.ccds acta nasi, 22,000 : 

€ 

Always, the engineer remains low man on the totem-pole. Yet certainly ; 
the engineer iis the key executive of the whole outfit. It is the engineers : 
who have created our six-billion-dollar radio-TV industry. And it is our i 
engineers who are doing far more than all the politicians and diplomats to H 
guarantee our American way of life. 3 
We want to see engineers’ salaries go to the top of corporate income i 
schedules. This can come only as engineers are willing to take greater cor- : 
porate responsibilities, think more broadly about management, and play é 


the game of greater business risks. 
Being men of precise technical training and careful conservative thinking, 
enpineers are usually loath to stray into the lush fields of executive-guessing, 
politely known as “taking calculated risks,’—where success is measured 

on the liberal basis of “being right 51% of the time!” 
ms Engineers have created our industry. But they must also learn general 
principles of business management, finance, corporation law, taxes, employee 
relations, and—yes—executive “front,” if they are to be at the top and 
receive top rewards in the industries they have created. 
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RADARSCOPE 


Revealing Important Advances Throughout the Spectrum 


of Radio, TV and Tele Communications 


AVIATION 
SINCE ADOPTION of the European Airways Sys- 


tem utilizing very high frequencies for radiotelephone 
communication between aircraft and ground stations has 
proved inadequate, the International Civil Aviation Or- 
ganization aims to add thirty-one reserve channels to 
the nineteen already in use, making a total of fifty VHF 
channels for European-Mediterranean aeronautical mo- 
bile service (VHF). The use of VHF and LF-MF facili- 
ties will be discussed in considerable detail at the 
seventh session of the Assembly of ICAO to be held in 
Brighton, England, on June 16. This is the first full scale 
assembly to be held since 1950 and will run from three 
to four weeks. 


MOTION PICTURES 


3-D—tThe recent activity in three-dimensional vision, 
popularly known as “3-D,” is causing a revival of hope 
among the Hollywood film fraternity. Although not by 
any means new, the idea of three-dimensional pictures 
has caught on and the term is being applied wholesale 
to anything which is not standard projection. Real 3-D 
presentation involves the use of two separate images 
which are combined optically, by the use of either Pola- 
roid filters or colored filters. A French system which is 
still in the experimental stage produces an image 
which is said to give stereoscopic or three-dimensional 


N. M., the Ryan Q2 pilotiess target-plane {is launched 
B-26 and proceeds under radio remote control from the 
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results, but it is subject to distortion and interference de. 
pending on the position of the viewer in the auditorium, 
Other attempts to introduce a three-dimensional aspect 
into the theatre screen involve the use of curved screens, 
such as Cinerama, Cinemascope, and “wide vision sur. 
rounds.” In general, pseudo 3-D systems depend upon 
peripheral images and the effect of curvature of the 
screen to give the impression that the audience is actual- 
ly part of the story unfolding on the screen. The advent 
of the three-dimensional interest in projection systems, 
together with feature films, will give a temporary boost 
to the motion-picture business but—it does not seem 
likely to affect television viewing to any extent. 


THREE-DIMENSIONAL TV 
MANY YEARS AGO Dumont demonstrated three- 


dimensional TV that was being developed for use in 
atomic laboratories handling “hot” materials to assist 
operators of mechanical hands in controlling their op- 
erations. There is no reason why three-dimensional 
television should not be presented to the home viewer 
in the near future, save that of channel availability. As 
previously demonstrated, three-D television was show 
on closed circuits utilizing one distinct circuit or hall 
the screen for each of the two pictures required. Again, 
Polaroid spectacles had to be worn. Conceivably some 
experimental stereoscopic television transmissions coull 
be made by utilizing the facilities of two television sta- 
tions in much the same manner as stereophonic trans 
missions are being made today using two AM, or FM, or 
a combination of AM and FY, stations. The same thing 
is possible for color television; it would merely be a 
added complication in a field which is already compli- 
cated. At any rate, both 3-D television and 3-D motia 
pictures offer a promising field for the promoter! 


MANUFACTURING 


LOUDSPEAKERS IN °53—NPA has received a re 
port from the industry indicating that 1953 speaker 
production will total 22,500,000 units compared with 18; 
807,515 produced in 1952. The report submitted to NPA, 
also estimated that the average weight of an Alnico 
magnet per speaker is 114 oz. The estimated producti 
of 22,500,000 speakers this year will require approximate 
1,110,000 pounds of Alnico 5 material, consisting chi 
of cobalt and nickel. The estimate for 1953 producti 
represents an increase over 1952 production because 
increased markets due to opening of new television 
and a lack of finished-set inventory in the hands @ 
manufacturers, distributors and dealers, which conditial 
did not exist in the beginning of 1952. 
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ode. PICTURE TUBES top recorders to provide continuous information on cloud 
. layers passing over the station. 3. Upper-air weather 
rium, . ° 
spect BIGGER PICTURES desired by the public, are now recording equipment such as “Radiosonde” balloons 
evidenced by the fact that 80% of the picture tubes today P 7 : 
reens, ; : which automatically radio back to earth data on temp- 
being produced are 21 in. and larger. In fact, 21-in. tubes t humidit 2 tiie tint ltitud 
i by far the dominant size, representing 70% of the Se Re OL ee ak eee 
upon are DY ee : casi Speen’ up to 100,000 ft. 4. Radar and television units to relay 
total output. An additional 8% of production is assigned ss ” diti f . 
f the el, tikes and about 2%. to 2-in. tubes, To th pictures” of weather conditions from one station to 
tual- to ee ie ak. 7 edhanitiocge gras h r di . another. 5. Electronic computers to combine the data 
dvent — ¥ 20 . ne oe: pie vi ery Sey - nena 5 Ing from the station with other facts gathered from Weather 
stems, its own at 207% 0 «agtinape RE Se: Sle Ey Bureau observation points throughout the Northern 
leaders feel that this 17-in. percentage may even grow : 
boost ; , : : Hemisphere. 
larger if the farm drop continues, and the buying public, 
seem § watching its pennies, gets to counting the $20 to $70 saved 
by buying 17-in. as against 21-in. sets. ELECTRONIC MARKET 
U. S. POPULATION GROWTH IS the biggest single 
CIRCUITS factor in the future of any business, according to the 
three- York Engineering & Construction Co., whose monthly 
use ing@ 4CIRCUITRY “PACKAGES”—tThe National Bureau report analyzes trends of population growth and points 
assist of Standards has developed an improved system of out ways they may used to evaluate future markets. 
ir op-™ standardized plug-in circuitry “packages” for use in the For example: : 
isional™ construction of electronic equipment. This NBS tech- Abnormally low Depression birth-rates are beginning to 
viewer nique is an extension of similar improvements under have an effect; the marriage rate is now dropping and will 
ity. Asp development by industry. Each new circuit package has CAS eee EE Shee eee eae See eee 
ty. P y y- ‘ se & In 1950, there were 5 million men 20 to 24 years in the 
shown a large number of connections brought out to connector labor pool; in 1955 the number in that bracket will have 
or half pins. A test jack at the top of each package helps locate dropped to 4.75 million. 
Again defective units, making it easy to replace trouble-causing U. S. population is increasing at a rate of 250,000 a month, 
, som With trouble-free packages. A distinctive feature is the and will rise to 193 million in 1975, by conservative estimate. 
) EEGs ctenilavite of moat of the circuit staves. A sincle While the declining marriage rate now threatens the rec- 
dis, 8 ; ; ty 6 oe ee eee age ‘ sing ord rate of home building that has continued since the end 
on sta basic tube circuit is adapted to the great majority of re- of the war, it will pick up in the late sixties and may soar 
trans-§ quirements, and the same basic circuit serves as a low- to an average of 13 million homes a year or more by 1975. 
FM, orf impedance pulse driver, as a flip-flop, and for a number 
e thing® of gating functions. These rapidly replaceable units, if 
be af adopted by manufacturers, promise to combine reduced 
-ompli-§ manufacture and repair costs with improved reliability. 
motion 
WEATHER 
STORM DETECTION—Capt. Howard T. Orville, 
daze “chnical consultant for Bendix Aviation, says that radar 
speaker storm-detection units, placed at 35 points in the nation, 
ith 18; could predict to the minute the arrival of a storm, its 
> NPA duration, and its intensity. Captain Orville, first in the 
Inico 5 Navy to advance the concept of radar tracking of hur- 
duction Manes, which has cut deaths from these storms by 98%, 
imately said it would cost about $5 millon a year for 10 years to 
“chiefly *t up this nationwide electronic weather-warning sys- 
ductiowg M, but that the end result would be savings of billions 
ause df “Storm damage and thousands of lives. Equipment for 
me tach of the 35 stations would include: 1. Storm-detection 
ands df dar to give an instantaneous “picture” of all rain, snow, 
ondition ae or hail over an area of several thousand square sce: tells: Aas: Wak otidlanami de. | ae a sil 
es from the station. 2. Radar cloud-base and cloud- Korea, Pictured above is a Russian field radio set.—U. $. Army photograph 
il 1959 61 
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Field telephone captured from North Korean 
forces. Compare this with U. S$. EE-8 phone 


Sontrols on Chinese Communist field radio set 
ype E-27(r); 1) Trans. fine antenna loading; 
) Trans. voltmeter; 3) Trans. meter selector; 4) 
Trans. antenna selector; 5) Trans. coarse antenna 
ing; 6) Trans. oscillator; 7) Trans. oscillator 
; 8) Trans. power amplifier tuning; 9) Trans. 
: amplifier dial; 10) Trans. band selector; 
511) Trans. voice-CW switch; 12) Trans. key jack; 
| 13) Trans. mike connector; 14) Trans. antenna 
ferminal; 15) Dial light switch; 16) Trans. & 
tec. power connector; 17) Rec. on-off; 18) Rec. 
funing; 19) Rec. main dial; 20) Rec. band se- 
' lector; 21) Rec. audio gain; 22) Rec. r-f gain; 
) 23) Rec. BFO; 24) Rec. BFO pitch; 25) Rec. out- 
put jack; 26) Trans. or rec. short antenna term- 
27) Nameplate; y 


sganitlicn ie 


HS ee 
& 
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North Korean radio set about to he dismantled for study at a Signal High angle view of a captured Communist telegraph key and 
Corps headquarters in Korea. Exposed terminals atop cabinet are “hot” tape printer. Reel hangs from cover of heavy wooden box 


KOREA —Radio, telephone and telegraph systems bear Soviet labels 


“Made in U.S.S.R." is the label on this compact field radio 


capable ‘of handling ten tele- 
with quick-mount antenna. Length of unit shown is 13 in. 


Russia's Model K-10 field switchboard is 
resembles WW Ii U. S$. units 


phone lines, uses drop-latch system. It 


is 
ES 
e 


ee 


es 
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~ Automatic Smith Chart Plotter 
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Fig. 1: Resolver audio terms are proportional to K cos and K sin, where K is reflection coefficient 


New instrument speeds impedance meaurements in 
100 to 400 MC range. Instantaneous plot on CRT 
aids study of transmission lines and VHF circuits 


By KARLE S. PACKARD, Airborne Instruments Lab., Inc., Mineola, N. Y. 


a purpose of the Automatic 
Smith Chart Impedance Plotter 


wis to measure the complex imped- 


e of an unknown component over 
relatively broad portion of the VHF 
nge. This measurement is made 
pidly and automatically, and the 


results are plotted on a Smith Imped- 


ce Chart. Although the equipment 


‘is not capable of high precision, its 
Speed of measurement and the con- 


2: In Automatic Smith Chart Impedance Plotter, unknown component terminates directional coupler 


venient form in which it presents the 
results represent distinct advantages 
over more precise methods in many 
cases. In particular, it is well suited 
for the preliminary stages of devel- 
opment work on a VHF component, 
where precise results are not usually 
required. It is equally suited for 
rough checking at the final stage of 
production. 

The total frequency range of the 


equipment is 100 to 400 mc. which is 
covered in two bands of one octave 
each. Either of these bands is swept 
at the rate of 2 cps and the measured 
impedance vs frequency curve is 
plotted instantaneously on a ca- 
thode-ray tube (CRT) that has a 
Smith Chart overlay. 


Measurement Limitations 


In recent years, many standing- 
wave ratio and impedance plotters 
have been described in the literature. 
For the most part these devices have 
been limited (1) to measurements of 
magnitude only, (2) to measure- 
ments at narrow frequency ranges, 
or (3) to measurements at low fre- 
quencies. The present instrument is 
an outgrowth of some of these de- 
vices. 

A few words should be said about 
the choice of presentation. The 
Smith Chart permits the plotting of 
any impedance within a given circle 
and gives an implicit plot of the re- 
flection coefficient at the same time. 
In many cases the impedance, as 
such, is of secondary importance as 
compared with the reflection coeffi- 
cient. The main advantage of the 
Smith Chart, however, is that the 
impedance at any point on the trans- 
mission line is easily found by rotat- 
ing the readings by an angle that is 
a function of frequency. During 
development work, it is usually nec- 
essary to utilize this feature. The 
computations are elementary, but 


to obtain reflected- and direct wave voltages 
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SMITH CHART (Continued) 


they take time; this equipment auto- 
matically rotates the readings so that 
no calculations are required. By plot- 
. ting the results on a CRT, they are 
available immediately, and the effect 
of adjustments is observed instantly. 
. Basically, the equipment utilizes a 
directional coupler to measure the 
reflection coefficient of the unknown 
- component as the termination on a 
transmission line. Voltages propor- 
tional to the direct and reflected 
waves are obtained from the direc- 
tional coupler. The relative phase 
and amplitudes of these voltages are 
measured to obtain the rectangular 
“coordinates of the reflection coeffi- 
cient. By applying voltages propor- 
tional to these coordinates to the 
horizontal and vertical deflection 
plates of a CRT, a Smith Chart can 
be obtained. 

The measurement of the phase and 
amplitude of the reflection coefficient 
is accomplished as follows. The direct 
wave is maintained at constant am- 
plitude by applying AVC to the r-f 
oscillator that supplies power to the 
load. A direct measurement of the 
reflected wave amplitude is then a 
measure of the amplitude of the re- 
flection coefficient in terms of the di- 
rect wave. To measure the phase of 
the reflected wave, it is split into two 
channels and applied to two phase- 
sensitive detectors. The bias signals 
for these detectors are obtained from 
the direct wave and are in quadra- 
ture. Therefore, the detector outputs 
are proportional to the rectangular 
components of the reflection coeffi- 
cient. The analysis of this resolver is 
shown in Fig. 1. 


Varying Frequency 


The refiected- and direct-wave 
voltages obtained from the direc- 
tional coupler are of varying fre- 
quency. These signals are trans- 
formed by superhetérodyning into 
signals of constant frequency. Fur- 
thermore, in order to provide signals 
convenient to work with after detec- 
tion, the reflected wave is modulated 
at an audio rate. This modulated re- 
flected wave is added to the bias 


signal applied to the two phase-— 
sensitive detectors. In one case, the . 


bias signal is adjusted, by means of 
a phase-shifting network, to be in 
phase with the reflected wave for a 
pure real reflection coefficient. For 
the other detector, the bias signal is 
adjusted to be in phase with the re- 
flected wave for a pure imaginary 
reflection coefficient. In both cases 
the bias signals have been amplified 
so that they are much greater than 


Fig. 3: (1) Impedance 
of 10-ohm_ resistive 
load terminating 50- 
ohm cable 


Fig. 4: (c) Impedance 
of open line in parallel 
with length of mis- 
matched line 


Fig. 5: (r) Impedance 
of lossy resonance. All 
plots made in 100 to 
200 MC range 


the amplitude of the reflected-wave 
voltage. It should be noted that the 
audio modulation frequency is much 
lower than the carrier frequency but 
is much higher than the rate of 
change of any of the terms. There- 
fore, we may consider the quasi- 
static case and the analysis shown in 
Fig. 1. The audio terms are propor- 
tional to K cos 6 and K sin 6, where 
K is the amplitude of the reflection 
coefficient and 6 is its phase angle. In 
Fig. 2 is a block diagram of the com- 
plete system. 


Changing Line Length 


The unknown component termi- 
nates the directional coupler. Volt- 
ages proportional to the direct and 
reflected waves are obtained from the 
cross-arms of the coupler, which is 
a coaxial Bethe-hole coupler of 50 
ohms characteristic impedance. The 
delay line in the direct-wave path 
compensates for the extra line length 
traveled by the reflected wave up to 
the load and back to the point of 
measurement. By changing the 
length of this line, the readings can 
be rotated to find the impedance at 
any point along the transmission 
line. These voltages are applied to 
two identical balanced mixers, the 
outputs of which are two fixed-fre- 
quency signals of 40 mc. The local 
oscillator for these mixers is swept 
in synchronism with the r-f oscilla- 
tor and is coupled to the mixers 
through the baluns. The intermedi- 
ate frequency will vary, however, 
because of tracking error and for 
this reason a double superheterodyne 
is used with AFC applied to the sec- 
ond local oscillator. The outputs of 
the second mixers are 5-mc signals, 


which are quite constant in fre- 
quency as the radio frequency is va- 
ried, and which are proportional in 
amplitude and equal in phase to the 
direct and reflected waves. These 
5-mc signals are applied to two i-f 
amplifiers and thence to the resolver, 
which measures the _ rectangular 
coordinates of the reflection coeffi- 
cient. 

The direct wave is sampled from 
the i-f amplifier and detected; after 
de amplification, it is used to control 
the power output of the r-f oscilla- 
tor in AVC fashion to keep the direct 
wave constant. This 5-mc signal is 
also applied to a broad-band dis- 
criminator. The discriminator output 
is amplified by the de amplifier and 
controls a two-stage reactance tube 
that in turn controls the frequency 
of the second local oscillator so as to 
maintain the final intermediate fre- 
quency at 5-mc. 


Two Audio Voltages 


The reflected-wave i-f amplifier is 
modulated at the first stage at an 
audio frequency in order to obtain 
audio signals from the resolver, as 
previously mentioned. These two 
audio voltages are amplified and ap- 
plied to the horizontal and vertical 
deflection plates of a CRT. 

Since the two audio voltages are 
in phase, a straight line of varying 
length and phase would be obtained 
on the scope face; this would give 4 
180° phase ambiguity. In order t 
eliminate this, the trace is normally 
held below cutoff and intensified only 
on, say, the positive peak of the sig- 
nal. The peak of the modulating 
voltage is picked off and amplified. 
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This pulse is then sharpened to pro- 
vide the intensifying pulse, which is 
applied to the Z-axis of the CRT.” 

If we use the positive peak of the 
modulation to indicate impedance, 
then the negative peak will indicate 
admittance. A _polarity-reversing 
switch at the input to the intensify- 
ing circuit provides this feature. 


Impedance Plot 


In order to provide a frequency 
calibration of the impedance plot, a 
marker is generated that blanks out 
the trace, thus creating a “hole” in 
the plot. This marker is obtained 
from a tunable calibrated wave trap 
that is coupled to the r-f oscillator. 
Thus, as the r-f oscillator sweeps 
through the frequency to which the 
wave trap is tuned, a pulse is ob- 
tained from a detector placed across 
the wave trap. This pulse triggers a 
flip-flop circuit having a variable re- 
covery time. The output of the flip- 
flop gates off the intensifying pulses 
to produce the hole in the trace. The 
variable-width gate is necessary be- 
cause of the wide variation in writing 
tate that might be encountered; that 
is, although the frequency is varied 
at a relatively constant rate, the im- 
Pedance might vary slowly in one 
part of the band and quite rapidly 
in another. 

Before discussing some of the finer 
Points of the system, let us look at 
some of the results. Fig. 3 shows the 
impedance of a 10-ohm resistive load 
terminating a length of 50-ohm cable. 

e cable is obviously three-quar- 
ters of a wavelength at one fre- 
quency and a full wavelength at 
@other, Fig. 4 shows the impedance 
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of a length of open line in parallel 
with a length of mismatched line. 
This is a case of stub matching, 
though the stub position was not 
varied to produce a good match. 
Fig. 5 shows the impedance of a lossy 
resonance. Such a plot would be ob- 
tained with a length of open-circuit 
lossy line. In this case, however, the 
effect was simulated because avail- 
able lossy cable does not have suffi- 
cient loss to produce such an open 
pattern. These impedance plots cover 
measurements in the 100 to 200 mc 
range. 


Component Parts 


Now let us look at some of the 
component parts in more detail and 
see where design difficulties might 
arise. The first point to be considered 
is the variation of the direct-wave 
amplitude on the transmission line. 
This is due chiefly to variation of the 
power output of the r-f oscillator as 
the frequency is changed, the varia- 
tion in coupling of the directional 
coupler, and the variable loading on 
the oscillator. The latter two varia- 
tions are reduced considerably by 
using lossy line between the r-f 
oscillator and the directional coupler. 
However, in order to reduce the 
variations to a negligible value, AVC 
is necessary. The AVC loop gain of 
40 db is just adequate. The frequency 
response of the AVC loop, from de 
to 300 cps, is made necessary by the 
2-cpPs sweep rate and the possible 
load variations. This is one of the 
points of compromise; it is desirable 
to have a high sweep rate to reduce 
flicker, but the high-frequency re- 
sponse of both the AVC and AFC 

¥ 


loops would have to be increased in 
direct proportion. This would require 
a more elaborate feed-back loop to 
achieve stability. 

Other sources of amplitude errors. 
are (1) spurious heterodyne re- 
sponses, (2) cross-coupling between 
channels, and (3) leakage of local- 
oscillator components into the i-f 
amplifiers. To eliminate the spurious 
responses, it was found necessary to 
insert a band-pass filter and buffer 
amplifier between the first and sec- 
ond mixers. This prevents beats be- 
tween the first local oscillator and 
harmonics of the local oscillator. 

Cross-coupling is kept to a low 
level by adequate shielding. Since 
the local oscillators are common to 
both signal channels, however, it is 
necessary to. prevent coupling 
through these paths. This is one rea- 
son for using balanced mixers in 
which either the local-oscillator or 
the signal voltage is fed balanced, 
and the other is fed unbalanced. In 
this way, the cross-coupling is re- 
duced by a factor equal to the prod- 
uce of the percentage unbalance in 
each of the two balanced circuits. 


Balanced Mixers 


Another reason for the balanced 
mixers is to prevent second-local- 
oscillator voltage from passing 
through the i-f amplifiers. These 5- 
mc amplifiers are video amplifiers 
(for reasons to be given later) and 
the response at 45 mc is not’ negli- 
gible since the second-local-oscil- 
lator voltage is about 80 db above the 
smallest signal. By injecting the 
local-oscillator voltage unbalanced 

(Continued on page 181) 


Photograph of front of pulse timer 


ADIO-propagation measure- 

-ments using pulse techniques 
over long paths require the use of 
highly stable pulse-repetition-fre- 
quency sources. The problem is 
similar to that encountered with 
some radio navigation systems where 
pulse-delay measurements at a re- 
mote point require a_ stationary 
cathode-ray-tube display. 

With the present state of oscillator 
development it seems that the high- 
est frequency stability is obtained 
at frequencies of the order of 100 xc. 


Highly stable frequency divider chain useful for r-f pro- 
pagation measurement, phase comparison, time-division 
multiplexing, and TV waveform generator applications 


By 


PETER G. SULZER 


National Bureau 
of Standards 
Washington 25; D. C. 


Since a pulse frequency as low as 
25 cycles may be required, some 
form of frequency division is indi- 
cated. The subject of this paper is a 
highly reliable and stable fre- 
quency-divider chain supplying 25- 


cycle pulses from a 100-Kc input. 
The equipment should also be use- 
ful in other applications such as 
those requiring precise, phase-stable 
frequencies for phase comparison or 
time-division multiplexing, while 
the individual divider circuits may 
be useful in television waveform 
generators. 


Types of Dividers 


In the past, several types of 
dividers have been employed in- 
cluding the locked regenerative os- 
cillator!, the oscillator with phase 
comparison and automatic frequency 
control’, circuits employing regener- 
ation and modulation’,~the astable 


Fig. 1: Complete locked-oscillator pulse timer includes limiter, oscillators, pulse coupler, multivibrator, pulse shaper and output phase inverter 
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multivibrator*, the monostable mul- 
tivibrator®, and the counter chain. 
The first of these has seen a limited 
application, although the difficulty 
of obtaining reliable synchronization 
has restricted its use to frequency 
ratios of five or less. The second and 
third types are capable of very 
reliable operation in themselves; 
however, they may require a large 
number of tubes, rendering power 
consumption large and adjustment 
dificult. Astable multivibrators, in- 
duding the dual-triode, pentode, 
and blocking-oscillator circuits, are 
particularly easy to synchronize, but 
are limited to applications requiring 
small frequency ratios because of 
their poor frequency stability. This 
also applies to the monostable mul- 
tivibrator, although the phantastron 
circuit® appears to be an improve- 
ment in this respect. The counter 


‘ chain can be operated as a frequency 


divider, although the number of 
tubes required may be large, par- 
ticularly when dividing by a large 
prime number. Here the individual 
counters may be very reliable in 
themselves, but the large number 


of circuits will increase the chance 
of failure. 


Improved Frequency Divider 


Recently, however, an improved 
locked-oscillator frequency divider 
has been described’. The circuit 
combines the synchronizing . ability 
of the free-running multivibrator 
with the frequency stability of the 
sinusoidal oscillator, permitting fre- 
quency division at large frequency 
ratios with excellent reliability and 
good phase stability. One form of 
the frequency divider, shown in the 
simplified circuit of Fig. 2, consists 
of a cathode-coupled oscillator with 
the addition of a resistance in series 
with the frequency determining cir- 
cuit. The resistor may be considered 
as an all-pass network, permitting 
feedback at all frequencies. Conse- 
quently, there is a tendency toward 
a multivibrator type of operation, 
with the production of a large har- 
monic content in the voltage at the 
upper end of the resistor. With the 
circuit operating as a frequency di- 
vider, the harmonic voltages are 
capable of beating with the input 
frequency and producing a control 
voltage directly at the operating fre- 
quency of the oscillator, which 
greatly improves the locking prop- 
erties of the oscillator. The presence 
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of harmonic voltages also improves 
the phase lock obtained between the 
input and output frequencies. 

Fig. 1 is a schematic diagram of 
the locked-oscillator pulse timer, 
which consists of a limiter, V,, three 
locked oscillators, V., V;, and V,, 
operating at 10 xc, 1 xc, and 100 
cycles, respectively, a pulse coupler, 
V;, a 50-cycle multivibrator, V;, a 
pulse coupler, V,, a 25-cycle multi- 
vibrator, V,, and a pulse shaper and 
output phase inverter, V, and Vj). 
The limiter, which is of the cathode- 
coupled type, was provided so that 
the equipment would operate over 
a wide range of inputs (1 to 100 
volts) without requiring readjust- 
ment. The three locked oscillators, 
which perform the bulk of the fre- 
quency division in but three enve- 
lopes, require little comment, al- 
though it should be mentioned that 
highly stable components are re- 
quired in the tuned circuits associ- 
ated with L,, L,, and L,. Excellent 
results have been obtained with 
molybdenum-permalloy-dust toroids 


Fig. 2: Simplified schematic of a frequency 
divider with cathode-coupled oscillator 


and mica or polystyrene capacitors. 
The plate-voltage waveform of the 
100-cycle oscillator, V,, which con- 
tains two sharp transitions, is recti- 
fied and the resulting pulses are 
used to drive V;, which is normally 
operated at plate-current cut-off. 
The negative plate-voltage pulses 
then trigger V,, a bistable multivi- 
brator, at a frequency of 50 cycles. 
An additional bistable multivibrator, 
V., produces a square wave at 25 
cycles, which, through differentia- 
tion and rectification, is used to drive 
a cathode-coupled trigger circuit, V,. 
The output of V,, a positive pulse 
whose duration is variable from 5 
to 50 usec. by means of R,, is ampli- 
fied by V,,, producing both positive 
* 


Photograph of rear of pulse timer 

and negative 50-volt pulses. The 
power supply contains an electronic 
voltage regulator circuit. 

Tests of the completed unit have 
shown that stable operation can be 
obtained with a very long effective 
tube life, as the frequency dividers 
will function with type 6J6 tubes 
having transconductances as low as 
100 umhos, 1/50 the normal value. 
The overall phase stability of the 
unit is approximately 1/10 usec. per 
volt of line-voltage change, which 
is sufficiently good for most applica- 
tions. Front and rear views of the 
pulse timer are shown in the photo- 
graphs. 


Adjustment of Unit 


Adjustment of the unit can be ac- 
complished with the aid of a stable, 
100-Kc source, an audio oscillator, 
and an oscilloscope. 

The 100-xc source, which should 
provide at least 1 volt, is connected 
to the input terminal, and the trim- 
mer in the plate circuit of V, is ad- 
justed for resonance, as indicated by 
a maximum in the magnitude of the 
voltage applied to pin 5 of V,. It is 
desirable to couple the oscilloscope 
to this point through a very small 
capacitor to avoid detuning. 

Subsequent steps require the use 
of the audio oscillator to provide the 
horizontal deflection of the cathode- 
ray spot. With the vertical input of 
the oscilloscope connected to the 
“100 xc Test” points, the audio oscil- 
lator should be adjusted to exactly 
10 xc by means of a Lissajous figure. 
Connection of the oscilloscope to 
the “10 xc Test” points will then 
permit the adjustment of the 10-Kc 
oscillator to the correct frequency, 
as indicated by a stable ellipse or 
circle. The 1500 uuf trimmer capaci- 
tor in the 10-xc tuned circuit should 
be set to the middle of the stable 
locking range. Similar adjustments 
are performed upon the 1-Kc and 
100-cycle oscillators by using the 
previous stage for purposes of com- 

(Continued on page 173) 
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Fig. 1: Path of transient current through 
stray capacitances, thyratrons back-to-back 


Fig. 2: Variable ac load with cathodes at com- 
mon potential is convenien? when signal is dc 


Fig. 3: Effect of thyratron interelectrode capac- 
itances with sudden anode voltage change 


Fig. 4: Grid self-rectified bias improves op- 
erational stability in a _ positioning servo 


By JAMES H. BURNETT, 
Electrons, Inc., 127 Sussex Ave., Newark 4, N. J. 


UCCESSFUL designers of elec- 

tronic equipment utilizing gas- 
filled thyratron tubes recognize 
there are important circuit factors 
to be considered which are often 
neglected without penalty when us- 
ing high vacuum tubes. Many po- 
tentially sound thyratron applica- 
tions have been avoided because of 
a feeling on the part of some equip- 
ment designers that such tubes are 
unpredictable in their performance. 
When tracked down, most of these 
reports have been. found to stem 
from some unit design in which the 
importance of grid circuit reliability 
had been overlooked. 

Modern thyratrons respond faith- 
fully to the actual voltage of the grid 
with respect to cathode, whether it is 
a signal voltage, a false signal, or a 
noise voltage. Naturally, most noise 
voltages can be filtered by adding 
sufficient time constant at the grid 
to average out transient voltages to 
a negligible degree, but in applica- 
tions where full advantage is to be 
taken of the fast response of gas 
thyratrons, such “brute force” filter- 
ing is not tolerable. Therefore, it is 
desirable to trace back to the source 
any such undesirable voltages and, 
having found the cause, apply a rem- 
edy which does not add excessive 
time constant. 

A cathode-ray oscilloscope with a 
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de amplifier is indispensable in all 
phases of grid circuit development, 
and especially for the detection of 
noise. Since appreciable capacitance 
between the scope power supply and 
its signal ground terminal may dis- 
tort the grid voltage if the tube cath- 
odes are ungrounded, the use of an 
isolating transformer for the scope 
power supply may be helpful. The 
method previously described,’ using 
the horizontal sweep setting with 
grid voltage connected to one set of 
plates and the anode voltage con- 
nected to the other set for viewing 
instantaneous grid and anode vol- 
tages is convenient, and indicates 
where misfiring by noise voltages is 
occurring, or where the margin of 
safety is low. 


False Signal Voltages 


In position follow-up systems, by 
opening the anode connections of one 
set of tubes, and analyzing the ac- 
tual grid voltage supplied these 
tubes during the firing of the revers- 
ing tubes, with the oscilloscope bril- 
liance control turned full on, tran- 
sient noise or false signal voltages on 
the grid may be detected. These 
noise voltages may then be. traced 
back to their sources, and necessary 
circuit modifications. made. Possible 
sources of spurious or noise voltage 


in. the grid circuit are numerous, 
Among these sources are circuit 
stray capacitance effects, line tran- 
sients, interelectrode coupling, and 
the effects of grid current or float po- 
tential of other tubes in the equip- 
ment. 


Stray Capacitance Effects 


By far the most common source of 
noise voltage, and often the source 
overlooked is the transient charging 
or discharging of stray capacitance 
between grid transformer windings 
and between these windings and 
ground through relatively high grid 
circuit impedance, producing on the 
grid unwanted voltages of extremely 
large magnitude and short duration. 
A typical offender is the “back-to- 
back” connection where the cathodes 
are exposed to both line and load 
potential surges. Fig. 1 shows thyra- 
trons so connected as they may be 
for either a reversing servo,-or an 
X-ray contactor, or welding control, 
or for lighting dimmer control. This 
effect also may be found in servos 
where the forward and reverse cir- 
cuits are linked only by stray capac- 
itance between transformer wind- 
ings, or when supplying separate re- 
versing fields with common magnetic 
linkage. The effect also may occur 
when line switches are closed in 
such circuits with the resulting sud- 
den charging up of grid circuit stray 
capacitances to ground. 

In Fig. 1, consider conditions exist- 
ing with a slightly inductive load at 
the end of conduction of one tube. 
Conduction continues past the end 
of the cycle for a few degrees due to 
load inductance. The cathode-to- 
anode voltage across this tube sud- 
denly changes from tube voltage 
drop, of about 10 volts, to the in- 
stantaneous line voltage. A charging 
current then flows into the stray ca- 
pacitances indicated, through part of 
the grid circuit impedance of the 
other tube, producing a voltage of 
short duration, but considerable 
magnitude. This has a polarity to 
raise the actual grid voltage above 
the critical grid voltage and misfire 
the tube. 

Such effects may be minimized by 
including static shields around each 
grid transformer winding and con- 
necting each shield to the respective 
thyratron cathode. Often, a small ca- 
pacitor across the grid transformer 
secondary, or the use of lower im- 
pedance grid transformers, reduces 
such noise to a tolerable degree 
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Increased number of thyratron applications may 


be achieved by overcoming malfunctioning in 
grid circuit. Noise and false signals minimized 
to provide more stable servo control systems 


without static shields. If it is desir- 
able to hold the control tube cathodes 
atcommon potential for either ac load 
control, or dec half wave reversing 
control, without the cost of an anode 
transformer, two thyratrons and two 
diodes may be connected as in Fig. 2. 


Line Transients 


An obvious source of noise, al- 
though not the most common cause 
of trouble, is the instant collapse of 
ac grid voltage due to commutation 
of anode current from one tube to 
another in an adjacent electronic 
power unit on a common supply line 
with poor regulation. The inrush 
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Fig. 5: Available deionization time for (A) 
full-wave rectifier with inductive load in a 
Steady state, and (B) limiting transient 
starting conditions in a _ parallel inverter 


magnetizing current when large 
transformers are switched on the 


' supply line of the unit may also pro- 


duce similar effects. Correction of 
such difficulties usually is accom- 
plished by low pass filtering of the 
ac grid voltage. Often the connec- 
tion of a relatively small capacitor 


across the grid transformer is ade- 


quate and has negligible effect on 
phase shift of the signal voltage. 
Transient noise voltages are 


Sometimes introduced on the grid 


through capacitive coupling of grid 
circuit wiring. Where it is unavoid- 
able to employ extensive wiring be- 
tween grid and cathode, shielded 
conductors may be justified. If this 
is done, the shields are preferably 
connected to the respective thyratron 
Cathodes, not necessarily ground. 
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Short grid leads are always advis- 
able and it is especially desirable to 
connect the grid resistor as close as 
possible to the tube. It is usually 
worthwhile to check the effect on 
circuit noise of various possible cath- 
ode to ground voltages on an un- 
grounded chassis. 

Transient grid voltages induced 
through interelectrode capacitances 
in the tube (Fig. 3) may be limited 
to a negligible value by connection 
of a small “padding” capacitor (us- 
ually 0.005 uf or less) directly from 
grid to cathode of each tube. The 
use of such a capacitor results in an 
effective capacitance ratio of anode 
to grid/grid to cathode of several 
hundred, and therefore limits maxi- 
mum transient grid voltages so in- 
duced, to a small fraction of a volt. 
The time constant of padding ca- 
pacitor and grid resistor must be 
limited to an insignificant fraction of 
a cycle to minimize carry over 
effects. 


Critical Grid Characteristics 


In most of the basic commonly 
used methods of control, the stabil- 
ity and uniformity of the thyratrons 
being used will usually determine 
the minimum practical signal vol- 
tages, and hence the sensitivity of 
the power amplifier unit.2 Consider- 
ation of the maximum range of grid 
characteristics including the maxi- 
mum range of critical grid voltage 
and starting voltage, of all tubes of a 
given type over their useful life-and 
full ambient temperature range is 
the basic starting point in grid circuit 
design as it fixes the magnitude of 
signal voltage required, regardless 
of tube replacement. 

As the grid voltage is reduced to 
fire the tube, the greatest value of 
current which flows to the negative 
grid just prior to firing is defined as 
the maximum critical grid current. 
This current flows in a direction to 
make the grid less negative, or in a 
sense may be considered to make 
the apparent critical grid voltage 
correspondingly more negative than 
the true critical grid voltage. Since 

2 


the critical grid current after cycles 
of heavy conduction may be greater 
than on the first cycle, the maximum 
value, not the “preconduction” grid 
current, is necessary for careful cir- 
cuit design. Most modern tubes have 
so low a critical grid current at 60 
cycles that circuit insulation leakage 
currents to be expected in usual in- 
dustrial practice may be the limiting 
condition. However, since the critical 
grid current increases rapidly with 
frequency, this consideration be- 
comes much more important above 
60 cycles, and manufacturer’s data 
should be studied. On the other 
hand, in modern tubes up to several 
thousand cycles the effect of fre- 
quency on critical grid voltage is mi- 
nor. 


Impedance Matching 


Proper impedance matching is im- 
portant as in any electrical circuit 
design. The impedance of the grid 
driving circuit is usually made rela- 
tively lower than the grid limiting 
resistance, to avoid distortion and 
phase shift of the signal voltage 
through regulation caused by load- 
ing, and to avoid carry over effects. 
The upper limit of grid resistance is 
usually set at a value which suffi- 
ciently minimizes voltage drop with 
a maximum critical grid current, or 
leakage current flowing through it. 

During anode conduction, the grid 
under most conditions floats at a po- 
tential within a few volts of cathode 
potential. As a result, current may 
flow through the grid circuit during 
this period. This current may store 
energy in a grid circuit component. 
If the stored energy is dissipated too 
slowly after conduction ceases, it will 


Fig. 6: Effects of full wave rectifier modes 
of operation on the anode and grid voltages 
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appear as a fictitious signal on the 
following cycle. This may appear as 
a tendency for the tubes to flicker 
instead of turning on sharply, to pass 
several cycles when the signal vol- 
tage calls for only one cycle, or ir- 
regularity in the control curve. 

It is also desirable to recognize the 
effect on a tube about to fire, caused 
by flow of grid current to another 
conducting tube through a common 
grid circuit impedance. The actual 
grid voltage of the first may be ma- 
terially affected by the float poten- 
tial of the grid of the conducting 
tube. This can occur in a full wave 
or polyphase rectifier, as well as in a 
reversing circuit. 


Self-Rectified Current 


Self-rectified current in the grid 
circuit may provide a useful form of 
de bias by the transient charging of 
a small bypass capacitor connected 
across the grid resistor. Fig. 4 shows 
a positioning servo combining a vari- 
able ac signal with fixed lagging ac 
grid bias and incorporating such a 
self bias scheme. With large error 
signal, the total ac grid voltage will 
be large in magnitude and nearly 
in phase with the anode voltage. By 
use of self bias, the first cycle of 
full conduction results in charging 
the bypass capacitor negatively. The 
firing angle on the succeeding cycles 
will be retarded more than the sig- 
nal voltage indicates by an amount 
equal to the negative bias on the by- 
pass capacitor. As this charge leaks 
off over several cycles, signal sensi- 
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Fig. 7: Anode voltage phase shift in ac motor 
servo during conduction of revising tube 


tivity is gradually regained. The ef- 
fect is to desensitize the circuit when 
signals are large and thereby mini- 
mize hunting. This stabilizing effect 
may be desirable in some closed 
cycle systems where, for example, 
the overall time constant is in the 
order of several cycles, while the 
tubes respond almost instantan- 
eously. : 

Most circuit designers are familiar 
with the usual observation of the 
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(Continued ) 


time allowed for deionization of the 
tube. This is the time the anode is 
negative to cathode or less positive 
than the tube voltage drop as shown 
in Fig. 5a and is readily seen on 
the oscilloscope when connected from 
anode to cathode of the thyratron 
while the unit is in operation. How- 
ever, in many circuits, such as in- 
verters, the limiting available deion- 
ization time is that during the tran- 
sient of unit starting or switching 
load (Fig. 5b). This can be measured 
by the use of a recording oscillo- 
graph. At best, it is exceedingly risky 
to try to determine the minimum 
available deionization time of the 
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Fig. 8: (A) Typical circuit for peaking volt- 
age source. (B) Waveforms of flux and voltages 


circuit by trial and error, using even 
a large selection of production tubes. 
Obviously, such procedure is also to 
be avoided in determining the tubes’ 
required peak forward voltage and 
peak inverse voltage ratings. 

The deionization time required by 
a thyratron is a function of anode 
voltage, grid voltage, and current 
magnitudes. Incipient failure to de- 
ionize shows up as an apparent in- 
crease in critical grid current. Grid 
circuit impedance and voltage are 
important factors, therefore, in de- 
termining the upper frequency limits 
of reliable operation. In fact, the 
tubes deionization time rating is 
often specified as measured under 
definite grid and. anode circuit 
conditions. 


Reference Voltage Distortion 


In closed cycle control systems, the 
feedback voltage should be well fil- 
tered to avoid various types of tube 
unbalance and hunting. Distortion 
of either the reference voltage, or 
ac sinusoidal grid bias voltage may 
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Fig. 9: Two simple means of obtaining a peak. 
ing voltage. (A) Addition of full wave re. 
tified voltage and 90° phase shifted ac; (8) 
secondary voltage of standard transformer 


also be troublesome. For example, 
in a regulated dc supply consisting 
of a single phase full wave grid con- 
trol rectifier, under some conditions 
of insufficient feedback filtering, if 
one tube conducts earlier and longer 
than is made the instantaneous in- 
crease of output voltage will tend 
to hold off the other tube more than 
the average output of the two tubes 
would indicate, and the unbalance 
between tubes increases still further, 
Under other conditions of improper 
filtering in such a circuit, the dis- 
tortion of feedback voltage may 
cause first one tube, then the other, 
to “hog” the load or both tubes to 
come on together, and then shut off 
completely. Such effects are usually 
observed to be the result of inade- 
quate attention to the feedback or 
reference voltages or their vacuum 
tube preamplifier circuits. The plate 
supplies of the latter may introduce 
undesirable results through the tran- 
sient charging of unbalanced stray 
capacitances to ground. 

If the feedback loop is opened, and 
a battery with potentiometer across 
it substituted for the feedback and 
reference voltages, and the preampli- 
fier, adjustment of the control unit 
can be made to overcome other diffi- 
culties, and then the reference and 
feedback voltages added in separate 
steps until the cause of trouble is 
isolated. 


Power Circuit Limitations 


Certain inherent power circuit 
characteristics may cause undesitl- 
able effects which at first glance are 
sometimes erroneously attributed 
to grid circuit noise. There are 4 
number of commonly encountered 
circuit. conditions which may imposé 
a sudden change in instantaneous 
anode voltage and corresponding 
critical grid voltage of a thyratro, 
with resultant undesirable change it 
firing angle. This may show up % 
“hunting,” or rough spots in the con- 

(Continued on page 174) 
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Fig. 1: Flush-mounted slot antenna shown at right may be used singly or in pairs to replace external dipole at left furnished with equipment 


FM Altimeter Slot Radiators 


Fiush-mounted types developed in Navy program replace external di- 
poles. Radiation and feed-through tests guide design of slot arrays 


By LOUIS E. RABURN 
Electronics Research, Inc. 
P. O. Box 327, Evansville, Ind. 


N 1945 the Bureau of Aeronautics 

of the Navy Dept. accelerated an 
aircraft antenna development pro- 
gram whose ultimate goal was com- 
pletely flush-mounted antenna sys- 
tems where practicable for naval 
aircraft. One of the results of this 
flush antenna program was the de- 
velopment of a linear slot antenna 
system for the type AN/APN-1 FM 
absolute altimeter. Used singly or 
in pairs as an array (double slots), 
these antennas can replace the stan- 
dard external dipole furnished with 
the equipment. The dipole and the 
type of slot antennas discussed in 
this report are shown in Fig. 1. 


Initial Flight Tests 


When the development of the slot 
antennas was completed, pairs of the 
slots were installed on several serv- 
ice aircraft. The initial flight tests 
proved that the performance of these 
systems was poor at the high ends of 
the altitude ranges and failed to meet 
Service specifications. The primary 
contributing factor to poor perform- 
ance was excessive signal feed 
through from the transmitting slot 
to the receiving slot. The project for 
the investigation of the characteris- 
tics of the altimeter system using 
both dipole and slot antennas on 
typical service aircraft, with the em- 
Phasis on solving the feed-through 
Problem, was then activated. 
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The FM altimeter measures abso- 
lute altitude by means of the fre- 
quency difference between the trans- 
mitted and the reflected signals. The 
indicator is calibrated to read di- 
rectly in feet and has two ranges, 0 
to 400 and 0 to 4,000 feet. The APN-1 
system, using dipole antennas, was 
installed in attack and patrol type 
naval aircraft during the war for use 
in low altitude bombing, torpedo 
runs, carrier approach at night, etc. 
It should not be confused with the 
pulse type altimeter used by the 
Army Air Forces for high altitude 
bombing and pressure gradient nav- 
igation around storm areas. The pulse 
altimeter is not able to measure ac- 
curately altitudes much below 1,000 
feet. 

The various factors contributing to 
poor performance were isolated and 
evaluated. This was done by inverted 
mock-up, flight, and scale-model 
tests. Acceptable slot antenna sys- 
tems have been developed for four 
common types of service aircraft. A 
few general rules were abstracted 
which are helpful in making the air- 
craft installation. 

The AN/APN-1 FM altimeter? is a 
refined and improved version of the 
pre-war terrain clearance indicator.’ 
The principles of operation of the 
system will be given in this section. 

The basic system is shown in the 
block diagram, Fig. 2. The transmit- 
ter oscillator is frequency modulated 
by a vibrating-diaphragm capacitor. 
The transmitter frequency is varied 
sinusiodally over the band 420 to 
460 mc for the 400 foot range, and 
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438 to 442 mc. for the 4,000 foot range. 
The transmitter power is radiated by 
one antenna toward the ground. A 
small portion of the energy which is 
reflected, is picked up by the receiv- 
ing antenna, and delivered to the re- 
ceiver. 


Receiver Components 


The receiver consists of a balanced 
diode mixer, a high-gain amplifier, 
and an audio frequency meter. The 
received signal is mixed with a small 
fraction of the transmitter signal, 
producing an audio beat signal of a 
frequency equal to the difference be- 
tween the transmitted and received 
signal frequencies. This difference is 
due to the frequency shift of the 
transmitter frequency during the 
fraction of a microsecond required 
for the transmitted signal to travel to 
the ground and back to the receiver. 

The audio beat signal is fed into an 
audio amplifier with a frequency re- 
sponse such that the gain is pro- 
portional to frequency up to 10,000 
cycles and then falls off rapidly 
above 10,000 cycles. The gain-reaches 
approximately 100 decibels at the 
frequency of 10,000 cycles which cor- 
responds to 125% of full-scale alti- 
tude. The amplified audio signal is 
fed through a limiter, and pulse-type 
frequency meter which is calibrated 
in feet. 

As the aircraft flies higher above 
the ground, the strength of the 
ground-reflected signal decreases. At 
some critical altitude the ground sig- 
nal is no longer the strongest signal 
at the counter input. At this altitude 
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FM SLOT RADIATORS (Continued) 
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Fig. 2: Altimeter system determines altitude from FM transmitter frequency shift 


we have meter “drop-out” and it 
erroneously indicates a low altitude 
or wavers erratically, depending 
upon the noise and internal signals. 
The Bureau of Aeronautics requires 
drop-out in level flight over sea 
water at not less than 1,000 feet on 
the low range and 8,000 feet on the 
high range. 

High-range drop-out usually oc- 
curs when the ground-reflection sig- 
nal is weaker than the thermal noise 
generated in the grid circuit of the 
first audio amplifier. Therefore, high- 
range drop-out depends upon an- 
tenna radiation patterns, cable at- 
tenuations, and antenna mismatch. 
Antenna feed-through and mismatch 
signals are not factors in this instance 
because the 4 mc FM deviation does 
not develop audio frequencies high 
enough to be effectively amplified. 


Drop-Out Performance 


The low altitude range drop-out 
performance is determined by three 
additional signals having short path- 
lengths and whose amplitudes are 
not affected by the altitude. The sig- 
nal that is usually strongest is caused 
by feed-through current traveling 
from the transmitting ahtenna across 
the skin of the aircraft to the receiv- 
ing antenna. The other two signals 
are caused by mismatch reflections 
at the cable junctions and antenna 
, connectors. 1 
On the low altitude range, drop- 

out occurs when the altitude is so 
high that the ground-reflected sig- 
nal no longer over-rides the feed- 
through and mismatch signals. 
Therefore, low-range drop-out de- 
pends upon the antenna radiation 
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patterns, antenna feed-through, and 
antenna mismatch. 


Installation Rules 


The following general rules indi- 
cate the optimum locations and types 
of slot antenna systems to be used 
for conventional aircraft installations. 

Single slots are less expensive, 
easier to install, and have broader 
radiation patterns, minimizing the 
danger of drop-out during unusual 
maneuvers. A double slot fed in 
phase gives 3 db gain and the im- 
proved performance obtained from 
double slots often justifies their in- 
stallation. The two recommended 
configurations are: 


(1) The elements located with the 
long axes in line with the array cen. 
ter line (end-to-end). 

(2) The elements located with the 
long axes parallel (side-by-side). 

When the choice of single or dou- 
ble shots has been made, five general 
rules apply for minimum feed- 
through: 

(1) Single slots must be mounted 
with their long axes in line (end-to. 
end orientation). 

(2) Single slots must have some 
barrier such as a nacelle, fuselage 
section, or tail section between them. 

(3) Double slots should have a 
barrier between the two arrays. 

(4) Double slots will offer a re- 
duction in feed-through as much as 
6 db, as compared to single slots, if 
the long axes of the four slot ele- 
ments are in line. 

(5) The two antenna cables should 
be short as possible. 

Three general rules may be laid 
down concerning radiation patterns: 

(1) The radiation patterns of sin- 
gle slots are such that the drop-out 
performance of the system will 
barely meet service specifications, if 
feed-through is at a minimum. How- 
ever, if the ground plane is small the 
trends shown in Fig. 3 must be con- 
sidered. 

(2) Assuming an adequate air- 
craft ground plane that is horizontal 
during level flight, the use of double 


slots will result in 6 db greater 


ground reflection signal than for sin- 
gle slots. ; 

(3) The radiation pattern of dou- 
ble slots is rather narrow in one 
plane. The patterns of the various 


Fig. 3: Variation of slot patterns in © plane relative to ground plane size 
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Fig. 4: Double slot configurations and aircraft pitch and roll angles which reduce ground reflection signal 6 db down from level flight 


configurations must be considered to 
see which configuration will best sat- 
isfy the requirements of maneuver- 
ability. Fig. 4 shows the common 
configurations of double slots and the 
angles of aircraft pitch and roll which 
reduce the ground reflection signal 
6 db down from level flight. 


Feed-Through Measurements 


Accurate feed-through measure- 
ments can be made by flight tests at 
a relatively high altitude. For the 
modified altimeter measuring system 
to be described in this section, an al- 
titude of 5,000 feet is adequate for 
low-range feed-through. 

If the aircraft is not available for 
flight tests, it is necessary to -con- 
struct an inverted sectional mock-up 
of the aircraft as shown in Fig. 5 so 
that the antennas face upward and 
away from the earth. Comparisons 
made between mock-up data and 
flight test data indicate that the 
mock-up path need be no more than 
twice as wide as the distance be- 
tween the antennas. 

These relative feed-through meas- 
urements are most useful since they 
account for the special way the sig- 
nals are amplified in the receiver 
proportional to their path-lengths. 
Feed-through values at 6 Kmc using 
an inverted ‘sth scale precision 
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model aircraft with both model sin- 
gle and double slots have been meas- 
ured. 

The measuring system which has 
been developed incorporates a modi- 
fied altimeter set, a group of attenu- 
ator pads, and two ten-foot coax ca- 
bles. See Fig. 6. The coaxial pads are 
made from modified type N fittings 
and small metallized resistors, and 
have attenuations of 6 db, 12 db, 20 
db, and 60 db. The pads have an ac- 
curacy of +1 db, are small, cause no 
mismatch and have convenient fit- 
tings to facilitate quick changing. 
The two standard ten-foot lengths 
of RG-8/U cable give 15 feet of 
equivalent altitude for calibration at 
a standard level with the 60 db pad. 

The relative fee-through signal in 
the absence of any appreciable 
ground-reflection signal is measured 
by the following procedure: switch 
the modified altimeter set to the 400 
foot range. Connect the two stan- 
dard cables to the transmitter and 
receiver jacks, plug the other ends 
into the 60-db pad to form a series 
path, and read “E,” on the voltmeter. 
Disconnect the standard cables from 
the 60-db pad and connect them to 
the respective transmitting and re- 
ceiving cables. Insert between the 
transmitter jack and the trans- 
mitter cable resistor pads, “A,” so 
that the voltmeter reading is within 


Fig. 5: (1) Antennas face skyward on mock-up for feed-through measurements. Fig. 6: (r) Measuring system includes altimeter, attenuators and cables 


the 6 to 18 volt range. This reading 
is the voltage “E,,.”, feed-through 
plus some antenna reflection. If this 
latter signal is negligible the feed- 
through path attenuation, “A,;,”, is 
Ar, = 60— A, + 20log,, ee 


Pattern Measurements 


The patterns of dipole and slot 
antennas on various ground-planes 
and fuselage mock-ups were meas- 
ured. Spherical coordinates will be 
used to specify the antenna patterns; 
§ will indicate direction in the elec- 
tric plane of both the slot and dipole, 
and 4 will indicate direction in the 
magnetic plane. 

The radiating element of the AT-4 
dipole is a half-wave long at the 
center of the band, and is supported 
a quarter-wave length off the ground 
plane by parallel lines that also pro- 
vide balanced feed to the radiators. 
The AS-333/AP slot is a form of 
linear slot that is capacity-loaded at 
the aperture. The double slots con- 
sist of two single slot antennas fed in 
phase by lines a half-wave long from 
a junction tee. 

The three-dimensional pattern of 
the dipole has a single lobe whose 
axis is perpendicular to the ground 
plane and approximately 90° wide to 
the 3 db point in both principal 

(Continued on page 178) 
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Economy of transformerless TV receivers indicates desirability of using series heater ar. 
rangement. Promising method shows how fo eliminate voltage unbalance during warm-up 


By 
M. B. KNIGHT 
RCA Tube Dept. 
Radio Corp. of 
America 
Harrison, N.J. 


HE potential low cost of trans- 
formerless TV receivers, to- 
gether with the possible savings in 
weight and critical materials, make 
such receivers particularly attrac- 
tive to designers. In these receivers, 
however, the operation of tube 
heaters in series presents several 
engineering problems, which may be 
classified under the headings of (1) 
steady-state heater voltage; (2) 
voltage unbalance during receiver 
warm-up; (3) heater-cathode volt- 
age; and (4) multiple tube failures. 
Perhaps the least troublesome 
problem in the design of a trans- 
formerless TV receiver is the ar- 
rangement of the tube heaters so 
that each has the proper voltage un- 
der steady-state conditions. Al- 
though many arrangements can be 
devised, other design considerations 
in a particular receiver, some of 
which will be discussed in this arti- 
cle, usually narrow the choice to a 
very few. The usual tube require- 
ments of TV receivers suggest that, 
in general, the most promising ar- 
rangement consists of two 300-ma 
strings joined to form a small com- 
mon 600-ma section, as shown in 
Fig. 1. The 600-ma section is needed 
to accommodate the kinescope, the 
damper tube, and any 450-ma tubes 


(with a shunt resistor). When this 
general arrangement is used, little, 
if any, series resistance is required 
to establish the proper steady-state 
heater voltages. 

The resistance-temperature char- 
acteristic of the heater material has 
some effect on the steady-state op- 
eration of the heaters in a series 
string. The resistivity of tungsten, 
for example, increases by a factor of 
more than seven between room 
temperature and 1500° K, which is 
the approximate operating tempera- 
ture of most tube heaters. Because 
some tolerance must be allowed in 
the manufacture of heaters, the wire 
diameter in different heaters is cer- 
tain to vary slightly, causing the re- 
sistance and operating temperature 
to vary. This variation is aggravated 
in a series string. A heater in which 
the wire diameter is larger than 
normal, for example, has lower re- 
sistance and assumes less than its 
normal voltage; as a result, such a 
heater operates at lower tempera- 
ture, and its resistance becomes still 
lower with respect to that of heaters 
having normal or smaller-than,nor- 
mal wire diameter. The extremes in 
cathode temperature, therefore, are 
increased beyond the extremes re- 
sulting from the normal 10% varia- 
tion in supply voltage, and a slight 
reduction in average tube life may 
result. 

e 


Voltage Unbalance 


Although the heater voltages in a 
seriés string may be properly bal- 
anced under steady-state condi- 
tions, severe unbalance may occur 
during receiver warm-up. Normal 
considerations in tube design re- 


300 MA 


quire that heaters of different mate. 
rial, size, mechanical arrangement, 
and thickness of insulating coating 
be used in various tube types. Such 
differences in construction cause 
differences in the rate at which the 
heaters warm up. One heater may 
reach its normal operating tempera- 
ture and resistance: while other 
heaters are still relatively cool and 
have relatively low resistance. The 
fast-heating tube, therefore, is sub- 
jected to a heater voltage and tem- 
perature considerably higher than 
the normal value until the entire 
string reaches stable condition. It is 
important, of course, to avoid the 
placement of a fast-heating tube in 
series with several slow-heating 
tubes. The heating time referred to, 
however, is primarily a character- 
istic of the heater and its insulation 
and may bear no relation to the 
time required for the start of cath- 
ode emission. The maximum heater 
voltage occurs before the cathode is 
heated much, usually within the 
first five seconds of warm-up. 

A test on a very simple heater 
string, shown in Fig. 3, illustrates 
typical differences in heating char- 
acteristics of three tube types. A 
voltage of 18.9 v. was applied to 
three 6.3-volt tubes in series. Two 
of the tubes were 6CB6’s; the third 
tube in one test was a 6AL5 and in 
the other test was a 12AU7 with 
heaters connected in parallel. The 
heater-voltage variation with time 
after the switch was closed is shown 
in Fig. 3 for each tube type. It is 
significant to note that, although the 
heater-cathode structures of the 
6AL5 and the 12AU7 are quite simi- 
lar, the results for these two tubes 
are quite different. 

Some general rules may be used 


Fig. 1: (I) Typical series heater arrangement for television receivers 
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Fig. 2: (r) Series string showing undesirable parallel heater operation 
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Designing Trouble-Free Series Tube! 
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for guidance in devising series 
strings to minimize the voltage un- 
balance during warm-up. First, 
tubes with large heater power usu- 
ally warm up more slowly than 
tubes with less heater power. This 
fact suggests that in receivers hav- 
ing two nearly independent strings, 


‘as shown in Fig. 1, tubes with large 
heater power can be placed in one 


string and tubes with smaller heater 
power in the other. There may not 
be enough tubes with large heater 
power to fill one string, however; it 
is then usually preferable to divide 
the slower-heating tubes evenly be- 
tween the two strings. 


Fixed Series Resistance 


A second general rule is that the 
use of fixed resistance in series with 
a string is one of the most effective 
ways to reduce the voltage unbal- 
ance. Thé use of fixed series resist- 
ance increases the warm-up time of 
the receiver, however, and this 
method has practical limitations. 

A third general rule, the converse 
of the second, is that the use of 
fixed resistance in parallel with a 
tube heater aggravates voltage un- 
balance during warm-up. It would 
be unwise, for example, to place a 
150-ma heater with parallel resistor 
in a 300-ma string. The use of a 
450-ma tube and parallel resistor in 
a 600-ma string, as shown in Fig. 1, 
is also undesirable, but may be re- 
quired when existing tube types are 
fitted to television circuit require- 
ments. 

Probably the most important 
thing to remember about these gen- 
eral rules, however, is that their 
usefulness is limited to guidance. 
Extensive voltage measurements 
are required for proper evaluation 
of a string arrangement. Even with 
TV receiver string arrangements 
adhering to the recommended gen- 
eral principles, warm-up voltages 
on some types have averaged more 
than twice their rated heater volt- 
ages. In fact, the far simpler: strings 
used in ac-de radio receivers have 
proven so complex in warm-up be- 
havior that the tube industry has 
been forced .to rely on voltage 
Measurements rather than analyti- 
cal methods, despite years of expe- 
rience. Furthermore, variations be- 
tween individual tubes require that 
some quantity of tubes be used in 


_ the evaluation of a string arrange- 


ment, and that tubes from various 
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manufacturers be included. The 
tubes should be allowed to cool for 
a minimum of 10 minutes between 
tests. 

Meters used in warm-up volt- 
age measurements must respond 
quickly. Although most precision 
instruments are too sluggish for the 
job, they can be used to check the 
calibration of faster-acting meters 
such as some ac vacuum tube volt- 
meters. A calibrated oscilloscope is 
also a suitable measuring instru- 
ment. 


Heater-Cathode Voltages 


In the design of the series-string 
arrangement, it is important to con- 
sider the maximum heater-cathode 
voltage ratings of the tubes. Heater- 
cathode voltage ratings are usually 
given in terms of peak voltage, and 
the pertinent voltage, therefore, 
consists of the dc voltage plus the 
peak ac voltage, including any signal 
voltages. 

The damper tube often presents 
the most serious problem, and it 
should usually be placed near the 
ground end of the string. The rat- 
ings of tubes intended for damper 
service acknowledge the capability 
of the heater-cathode insulation for 
withstanding voltage pulses better 
than de voltages. The heater-cath- 
ode voltage rating, therefore, in- 
cludes a maximum peak pulse-volt- 
age value, with the duration and 
repetition rate of the pulse defined, 
and a maximum dc voltage value. 
Any 60-cycle sine-wave component 
added by the series string arrange- 
ment is almost as dangerous to the 
insulation as dc voltage, and the 
sum of the de voltage and the peak 
60-cycle sine-wave voltage should 
not exceed the dc heater-cathode 
voltage rating. 

Because the kinescope also has 
considerable dc heater-cathode 


voltage, its heater, too, should be 
placed near the ground end of the 
string. Attention to a design for con- 
servative kinescope operation - is 
warranted because of the relatively 
high replacement cost. 

Large ac heater-cathode voltages 
are also conducive to heater-cath- 
ode hum in some circuits. It is ad- 
visable to place tubes used in cir- 
cuits susceptible to heater-cathode 
hum near the ground end of the 
string. 

One unfortunate result of high 
heater-cathode voltages is the fact 
that the incidence of breakdown of 
the heater-cathode insulation is cer- 
tain to increase. Although we can 
state that the life of a tube used 
within its ratings will be satisfac- 
tory, the term “satisfactory” is a 
relative one. Tube operation will be 
more reliable if the heater-cathode 
voltage is minimized. A high heater 
voltage during warm-up is also con- 
ducive to heater-cathode failures 
because of the mechanical motion 
and stresses resulting from the large 
temperature variation in the heater. 


Maltiple Failures 


In a_ series-string TV receiver 
there are a number of ways in 
which one tube failure .may bring 
about the failure of another tube. 
Such possibilities should be consid- 
ered in the design of the string 
arrangement. 

As an example of one type of 
multiple failure, heater-cathode 
shorts in certain tubes in the string 
could bypass portions of the string 
and place excessive heater voltage 
on other tubes. No practical solu- 
tion to this problem is apparent, al- 
though the use of fuses is a rather 
costly possibility. ; 

Multiple failures may also result 
from an open heater. In complex ar- 

(Continued on page 176) 
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Plans for Broadband 


Fig. 1: (1) TV picture, using 625-line scan in 8-MC band, is comparable to original photograph, Fig. 2 (r). Fine detail of rectangular section is shown in 
blow-up beneath photo. ‘Note that pictures printed on this page are of lower quality than originals due to photographic and engraving processes 


By FRANKLIN LOOMIS 


HE engineering testimony of the 

American Telegraph and Tele- 
phone Co. before the Federal Com- 
munications Commission in the 
hearing on the petition of the Motion 
Picture Industry for frequencies for 
theatre TV contains many points of 


interest for the communications 


engineer. 

In general, the purpose of the testi- 
mony was to show that the A T & T, 
as a common carrier, could make 
available the wideband facilities 
_ which the petitioners said would be 
needed when and if theatre TV be- 
came widespread. The men testifying 
for A T & T were their engineers, 

' F. A. Cowan and F. M. Ryan, and 
“- also W: H. Doherty of BTL. 


Present Status 


. How wide should a broadband TV 
| System be? This is our logical start- 
ing point. The MPAA witness, A. F. 
. Inglis, after considerable theoretical 


~ calculation arrived at the conclusion 


that, for theatre TV, 735 scanning 
lines and a video bandwidth of 10 mc 


was required. The basis for this was 
that the TV picture would approach 
as closely as possible in quality the 
picture projected from 35 mm film. 
The RCA witness, G. L. Beers, using 
this same basis and partly the same 
approach (the Schade number and 
the sine-wave response character- 
istic for both electrically and photo- 
graphically reproduced pictures), 
found theoretically and experiment- 
ally, that a 625-line TV picture with 
an 8 mc bandwidth gave an accept- 
able picture in the theatre. Figs. 1 
and 2, taken from his exhibit are re- 
produced here so the reader can 
compare the transmitted 625-line 
image, Fig. 1, with the original, Fig. 2. 

The A T & T engineers made no 
statement as to bandwidth needed 
since their position was that they 
would endeavor to furnish facilities 
capable of transmitting bands as wide 
as their customer demanded. How- 
ever, on an experimental basis they 
had set up circuits in New York 
which would pass frequencies up to 
20 mc for the transmission of TV sig- 
nals to an Eidophor TV theatre pro- 
jector. As this extremely wide band 
was reduced in steps, degradation of 
the picture was not noted until the 
band was cut to more than half its 


original width, the exact width 
needed not being stated. 


Bell System Facilities 


From a start in 1946 the number of 
channel miles has grown rapidly un- 
til 63,000 miles of coax and 65,000 
miles of radio relay. will be in use by 
the end of 1953. If long-distance 
telephone facilities are added to to- 
day’s TV facilities, the total is Il 
million miles. The cost of the pres- 
ent system is $100,000,000. During 
the last three years the growth of 
radio relay has been more rapid than 
that of the coax. Has the latter been 
abandoned? No, five coax hookups 
have been installed within the last 
year. The choice depends on relative 
costs and terrain. Coax is indicated 
where line-of-sight is difficult to ob- 
tain and where there is radio con- 
gestion, as found today around city 
terminals. For intra-city use, radio 
relay and wire circuits are superior 
to coax becatise of low-frequency 
noise difficulties if transmission is at 
video frequency. For such use poly- 
ethylene cables are preferred to the 
usual coax for theatre TV connec- 
tions within a city. 

The band transmitted over the 
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| letwork Facilities 


Engineering testimony before FCC shows. how 8-10 MC band- 
widths will be transmitted for theatre TV. Recent develop- 
_ ments include Clogston concentric-conductor cable, 
no transmission for same-shade adjacent picture elements 


oe previously about 3 mc, has been 
ed to 4 mc and can be widened 
to 8.5 mc. In fact, a bandwidth of 10 
me can be obtained if balanced 
oly” pairs are employed with am- 
located every two miles, in- 
aie of every four miles. A poly- 
@hylene cable, 5,000 ft. long, was 
= with laboratory-type ampli- 
placed every 3,000 ft., for the 
2 mc wide transmissions in New 
York for the Eidophor demonstra- 
tion. 


L-3 System 


The L-1 system is giving away to 
the L-3 system. These amplifiers are 
spaced along the coax at intervals of 
eight miles for the L-1 equipment 
and four miles for the ii 3 equip- 
ment. 

The TD-2 repeater wathaes used in 
the transcontinental link employs 
a delay-type lens antenna having a 


bandwidth of 500 mc at the operating _ 


frequency of about 4,000 mc. Re- 
peater spacing averages 30 miles. 
Performance of the TD-2 system 
when modified for broadband trans- 
mission can be judged from the 
curve in Fig. 3, which is for 440 miles. 
Broadband operation over consider- 
ably longer distances runs into the 
difficulty of excessive phase shift be- 
cause of the numerous cutoff effects 
of many relays in tandem. This can 
be corrected when the passband is 8 
Mc, but not when it is 10 mc. 


Unsatisfactory Bandwidth 


The klystrons used in the TD-2 
system are being replaced by Type 


416A & B triodes, which have a grid- 


to-cathode spacing of less than 0.001 
in. because the klystrons had unsat- 
isfactory bandwidth and were diffi- 
cult to adjust. The triode tubes give 
an output of 0.5 watt in an FM sys- 
tem at 4,000 mc that is flat over 10 mc. 

Bell System intracity video cable 
layouts: There are extensive cable 
layouts for TV installed in the fol- 
lowing cities: Baltimore, Boston, 
Chicago, Cleveland, Detroit, Los An- 
geles, Milwaukee, Philadelphia, Pitts- 


' burgh, St. Louis, San Francisco, 
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and 


Washington, and, of course the most 
extensive one is in New York City. 
This is shown in Fig. 4. Within cities 
there are often demands for TV re- 
lays between points that are not 
line-of-sight and where no video 


. cable is available. A mobile radio re- 


lay unit is then brought into use. 

The A T & T engineers pointed 
out that, although the MPAA plan 
had no provision for spare circuits 
for use when regular circuits were 
out of service, in the Bell System 
“protection” circuits were found 
most necessary. They were used a 
dozen times a day with the new au- 
tomatic switching which requires 
only milliseconds for the switch. 
They come into use in times of se- 
vere fading or equipment failure so 
quickly that TV observers in their 
homes are unaware that circuits 
have been switched. 

Cost of a Washington-New York 
theatre TV network: This subject 
has no connection with what has 
gone before, but it may interest 
readers to know the A T & T esti- 
mates: the book-cost of the pro- 
posed network is $4,485,000 and the 
annual operating expense $1,040,000. 


Broadband TV Relays 


To take the place of the TD-2 
radio relay system, the TH system 
is being developed. This will operate 
at 6,000-7,000 mc with a bandwidth 
of 10 mc, over distances of up to 4,- 
000 miles. The same repeater spac- 
ing will be used but a new type of 
antenna will supplant the TD-2 type, 
and the traveling wave tube will fur- 
nish the transmitter power. 


: 3 


In the Bell System Technical 
Journal for April 1948 (also as 
Monograph B-1565), there is avail- 
able a very complete paper “Micro- 
wave Repeater Research” by H. T. 

Mr. Doherty, director of Research 
in Electrical Communications, BTL, 
testified regarding some of the de- 
velopments that will affect the future 
of relaying: 

1. More efficient use of the TV 
channel: The BTL approach to this 
old and intriguing problem is to find 
what portion of the transmission 
band is not in continual use—it is 
the high-frequency end of the band 
—and in this space transmit other 
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Fig. 3: Performance of TD-2 repeater, used In 
transcontinental link, over a 440-mile siretch 


picture information. A system was 
devised in which no transmission 
takes place when an adjacent picture 
element is the same shade as the 
element which preceded it. This re- 
sults in an average power reduction 
over the link connecting the receiver 
and transmitter of about 22 db. Ex- 
perimental results of this first step 
are shown by the lower photo of 
Fig. 5. It will be seen that there 
are fairly long periods when ho sig- 
nal is transmitted, and it is at these 
times that it is proposed to send the 
fine detail in the picture. Just how 
this was done was not disclosed. 

2. Color TV research: It has been 
found that equal detail in the three 
colors used for TV is not needed. 
The bandwidth for some of the colors 
therefore can be reduced; for in- 
stance, the red detail can be re- 
duced to % of the green detail, and 
the blue reduced to % of the green 
detail. BTL equipment, to be com- 


FCC HEARING on THEATRE TV 


In the FCC hearing on Theatre TV, the first portion of which was reported in TELE- 
TECH & ELECTRONIC INDUSTRIES for Dec. 1952, page 42, all the engineering testimony 
now has been completed. Besides the Motion Picture petitioners, MPAA and NETIC, the 
following have testified: AT & T, RCA, Western Union and Am. Petroleum Inst. At this 
time the hearing is indefinitely recessed while the FCC studies the answers the petitioners 
have made to certain FCC questions in order to determine if it is desirable to continue 


the hearing. 


BROADBAND NETWORK FACILITIES . (Continued) 


pleted this year, will have three 
channels, each 15 mc wide. 

3. Traveling-wave tubes: Com- 
pared with klystrons and triodes this 
tube holds the most promise for mi- 
crowave links because of its wide- 
band operation made possible by 


‘the absence of sharply-tuned cavities 


and because of the ease of replace- 
ment due to no frequency-fixing ad- 
justments. The problem is to match 
the impedance of the input and out- 
put waveguides to the internal “he- 
lix” of the tube. See Fig. 6. Elec- 
trons travel along the helix at 45 
the speed of light. The amplification 
factor is 20 to 40 db; operation with- 
in the 4,000-11,000 mc band is satis- 
factory. At the lower frequency a 
bandwidth of 500 mc can be secured. 
Fig. 7 shows various types of travel- 
ing-wave tubes. The 1779 tube is 
said to suffer from high noise factor. 
BTL has on hand 70 type 1552 tubes, 
200 type 1717 tubes, with production 
of the latter being four per week. 


Fig. 4: Bell System video cable layout in New York City 


4. Transistors: A fourth electrode 
now has been added which permits 
higher frequency operation, up to 
200 mc for oscillators (see Nov. 1952 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES, p. 38). Intensive transis- 
tor development has led to an ex- 
perimental miniature coax repeater 
which is probably the world’s small- 
est (see March 1953 TELE-TECH & 
ELECTRONIC INDUSTRIES, -p. 
104). This was exhibited to the Com- 
missioners by Mr. Doherty, who 
showed how the input and output 
100 mil coax could be plugged into 
the two ends of the tiny amplifier 
which is completely contained in a 
metal tube about -in. diam. and 1.5 
in. long. It is hard to believe that 
this metal capsule contained: a 
tetrode transistor, input and output 
transformers, diodes for voltage 
regulation, capacitors, resistors, two 
terminal boards and even a negative- 
feedback connection. 

This low-distortion amplifier has a 
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gain of about 20 db over the band 04 
to 11 mc. In the side of the repeater 
case is a small hole for the battery, 
supply wire, the other side of the 
battery being grounded on the sheath 
of the doax. The battery supplies 
2214 v. at 5 ma. These miniature re- 
peaters are spaced in the cable at 4- 
mile intervals. 

5. Clogston laminated cable: This 
experimental cable, in the center of 
which is placed a series of concentric 
conductors, spaced by dielectric as ‘ 
shown in Fig. 8, has a lower attenua- 
tion than the usual coax over a por- 
tion of the frequency band. Accord- 
ing to theory these concentric con- 
ductors should have infinitely thin 
walls, something that is obviously 
impossible in production. 

6. Waveguides and _ millimeter 
waves: Communications between 
cities may in the future be carried 
mostly by empty, metallic pipes. In 
a pipe waveguide, where the circu- 
lar electric mode is chosen for milli- 
meter wave propagation, transmis- 
sion losses decrease with increasing 

(Continued on page 184) 


Fig. 5: New spectrum-saving method of sending original 
picture (top) is to make no transmission when adjacent 
picture element is same as - preceding one (bottom) 


Fig. 6: Traveling-wave tube holds promise for microwaves 
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Page from an Engineer's Notebook 


No. 19 — Parallel-Paired Resistance Values 


By CHARLES F. WHITE, Electronic Scientist, Naval Research Laboratory, Washington 25, D. C. 


Several excellent nomographs exist 
for the determination of the value of 
paralleled resistances but for everyday 
convenience a simple tabulation proves 
most satisfactory. 

The table gives the nominal resistance 


for the paralleled combination of two 
standard +5% (gold band) RMA 
value resistors. This series includes the 
values in the +10% and +20% series. 

The values for two resistors in the 
same decade for two resistors in adja- 


cent decades are given. Because of the 
tolerance on the values of the resistors 
being paired, the actual value obtained 
physically may deviate by the same 
tolerance from the tabulated values. 


4 — 
Ro Re 
- — 
jm 100 | 110 | 120 | 130 | 150 | 160 | 180 | 200 | 220 | 240 | 270 | 300 | 330 | 360 | 390 | 430 | 470 | 510 | 560 | 620 | 680 | 750 | 820 | 910 | 1000 JR ] 
100} 50] 52; 55] 57] 60) 62] 64/| 67; 69] 71] 73] 75| 77| 78| 80] 81 82] 84] 85] 86| 87| 88|"89] 90 91 100 
10} 52; 55} 57] 60|] 63] 65; 68] 71] 73} 75) 78| 80| 83} 84] 86] 88] 89] 90] 92} 93] 95) 96] 97) 98 99 110 
120] 55] 57] 60] 62] 67) 69] 72] 75| 78| 80; 83] 86; 88| 90} 92] 94] 96] 97] 99] 101 | 102/| 103} 105/106; 107 120 
130] 57] 60] 62] 65] 70} 72| 75| 79] 82] 84] 88; 91] 93] 96] 98} 100] 102] 104] 106/ 107/ 109/111] 112/114] 115 130 
150} 60] 63] 67] 70] 75] 77] 82] 86] 89] 92] 96] 100] 103] 106/| 108 | 111 | 114] 116] 118 | 121 | 123 | 125] 127 129] 130 150 
160] 62] 65| 69} 72] 77] 80; 85] 89] 93] 96] 100/ 104] 108/ 111 | 113 | 117] 119 | 122 | 124] 127 | 130] 132] 134/136] 138 160 
180] 64] 68| 72] 75| 82; 85} 90] 95/| 99] 103 | 108 | 113] 116] 120 | 123 | 127 | 130 | 133 | 136 | 140 | 142] 145/| 148/ 150] 153 180 
200} 67] 71] 75] 79} 86] 89] 95] 100} 105| 109 115 | 120] 125 | 129 | 132 137 | 140 | 144] 147 | 151 | 156] 158 | 161 | 164] 167 200 
220; 69| 73] 78] 82; 89] 93] 99] 105} 110] 115 | 121 | 127 | 132 | 137 | 141 | 146 | 150] 154 158 | 162 | 166 | 170} 173 | 177] 180 220 
2401 71) 75} 80] 84) 92] 96] 103 | 109] 115] 120 | 127 | 133 | 139 | 144] 149 | 154/| 159] 163 | 168 | 173 | 177 | 182 | 186} 190} 194 240 
270; 73| 78| 83} 88} 96] 100] 108} 115 | 121 | 127 | 135 | 142 | 149] 154 | 160] 166/| 171 | 177 | 182 | 188 | 193 | 199 | 203 | 208 | 213 270 
300] 75} 80} 86] 91 | 100] 104] 113 | 120 | 127 | 133 | 142 | 150 | 157 | 164 | 170| 177 | 183 | 189 | 195 | 202 | 208 | 214 | 220 | 226; 231 300 
330] 77] 83} 88] 93] 103] 108 | 116 | 125 | 132) 139 | 149 | 157 | 165 | 172 | 179 | 187 | 194 | 200 | 208 | 215 | 222 | 229 | 235 | 242| 248 330 
3601 78] 84) 90] 96] 106; 111 | 120 | 129] 137 | 144 | 154] 164] 172] 180 | 187 | 196 | 204 | 211 | 219 | 228 | 235 | 243 | 250 | 258 | 265 360 
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Pressure Sensing Caleuaton 


Easily workable analytical method employs equivalent system approach fo provide de. 
sign information for data measuring equipment. Transducer characteristics described 


METHOD for calculating the 
A characteristics -of a pressure 
sensing system provides the design 
criteria for predicting the difference 
between signals transmitted by the 
sensing capsule and the signals ap- 
plied to a pressure sensing system. 
The procedure here is designed 
for the analysis of air pressure 
sensing systems, since air is the most 
commonly used fluid in aircraft and 
missile data measuring of servo con- 
trol systems. 

A pressure sensing system usually 
incorporates a tube and reservoir at 
the end, or, several reservoirs con- 
nected to the tube along its length 
near the end. To apply the following 
method effectively, it is necessary to 
reduce the pressure system under 
consideration to an equivalent tube 
and single reservoir at the end. Re- 
ducing most pressure sensing sys- 
tems to this simple configuration for 
calculation can be done without 
introducing excessive errors, pro- 


By 
J. D. Humphreys 
Northrop Aircraft, 
Inc., Hawthorne, 


Calif. 


vided the meters and/or transducers 
are not connected large distances 
apart compared to the pressure line 
length. It is assumed that the acous- 
tic lag (time of sound transmission 
in the system) is negligible com- 
pared to the time of response of the 
system under consideration. Also, 
the applied pressure signals are 
assumed small enough to have negli- 
gible effect upon the viscosity, den- 
sity, and average pressure level of 
the system fluid. 


Fig. 1: Block diagram of a typical pressure sensing system, its equivalent and characteristics 
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The typical pressure sensing sys- 
tem to be analyzed for sea level 
operation is shown in Fig. 1 and a 
photograph of the Statham Labs, 
Model P-96 Differential Pressure 
Transducer (—1 to -+-10 psid) as the 
sensing element is presented in 
Fig. 2. The volume of the trans- 
ducer pressure port reservoir is 
7.06 X 10-* cu. ft. Of particular in- 
terest is how the application of vari- 
ous pressure signals at the open end 
of the tube will affect the pressure 
sensing system and the character- 
istics of the resultant signals trans- 
mitted to the oscilloscope, for 
example: 

a. What is the natural frequency 
of the pressure sensing system? The 
expression for the natural frequency 
of the pressure system is: 


[= Pate 
VM, = 

VLo 
where: 


wn = Natural frequency, radians/ 
sec. 

r = Inside radius of tube, ft. 

y = Ratio of specific heats (1.40 
for air). 

P.it = Absolute pressure at alti- 
tude under consideration, lb/ft? 

e = Density of fluid in tube, slugs 
/ft8 

V = Volume of reservoir, ft® 

L = Length of tube, ft. 

Hence: 


3.14 X 1.40 X (7.5X10~*)* K 2116 
7.06 X 10-* x 60 X 2.38 x 10-* 


= 122.8 radians /sec 


b. What is the damping ratio of 
the system? 

The expression for the damping 
ratio of the pressure system is: 


4u 
Par £* 


VL Par 


ey p 


E= 


where: 

u = Absolute viscosity, lb sec/ft? 
(estimate average temperature 
level in pressure system and use 
Fig. 3 to determine value of ). 

Hence: 


_ 43.72 x 10-7 _, /7.06 x 10-* x 60 x 2116 _. 
216 x (7.5 X 10-V 3.14 x 1.40 x 2.38 x 10" 


c. What is the amplitude of the 
sinusoidal pressure frequencies ob- 


E 
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for Aircraft and Guided Missiles 


le- served on the oscilloscope when 
ed yarious sinusoidal pressure frequen- 
cies are applied at the tube open 
end? Such a condition may exist in 
da the flight of an aircraft with the tube 
d ? open exposed to the buffeting oscil- 
abe lations of an airstream. If the fre- 
nits quency approaches the resonant fre- 
the quency of a system with low damp- 
Pi ing ratio (less then 0.4) resonant 
na  jnstability could be encountered. 
a See Fig. 4: 
ih. A: = Max. sinusoidal pressure 
nok amplitude applied, lb/ft? 
pe A. = Max. sinusoidal pressure 
ure amplitude experienced by trans- 
en ducer, lb/ft? ; 
wie: ar = Amplitude ratio = Ao/A: 
‘eo w: = 2nfi — Applied sinusoidal 
frequency, rad/sec. 
ney 
The x 10-7 
a oa Fig. 2: Differential pressure transducer used as 
bed 7 the sensing element 
4.1 7 
40 Y From Fig. 4 for 8 = 1.65 and - seconds can be obtained from 
3.9 —E = 0.488 e expression 
% 38 J ar = 0.41; therefore the ampli- t, = 9/57.3w: 
X 37 / tude of the signal at the trans- From Fig. 5 for 8 = 1.65, and 
/ a 36 ducer and observed on the oscil- E— = 0.488 : 
ge , 35 loscope. is attenuated and its @ = 136°, therefore the time 
z i 7 value is Ao = .41X72 = 29.5 psf. lag of the signal at the trans- 
a ~ » Y d. What is the time lag between ducer and observed on the oscil- 
“ VY the input and output signal of Sec- loscope is 
slti- 8 a tion c? See Fig. 5: t, = 136/57.3X37.7 = 0.063 
ee ak ee @ = Phase angle lag between seconds. 
uel a W, transducer signal applied (A:) e. What is the amplitude value of 
5 and transducer signal (A.) de- the pressure signal observed on the 
“0 -60 -200 20 60 0 M0 grees. oscilloscope at any desired time 
TEMPERATURE (T)-OF Using Fig. 5, obtain phase angle _— lapse after the application of a step 
Fig. 3: Temperature-viscosity curve for air lag (9) - frequency ratio (8) oe es a anne rested 
calculated in Section c with sys- open end? See Fig. 6: 
tem damping ratio (&) calcu- P. = Aplitude value of the pres- 
fi = Applied sinusoidal frequency, lated in Section b. The time lag (Continued on page 163) 
cycles/sec. 
> of B= Frequency ratio = w:/wn Fig. 4: Variation of amplitude ratio with Fig. 5: Variation of phase angle fag with 
Calculate frequency ratio (8) at ap- frequency ratio for various damping ratios frequency ratio for various damping ratios 
ping plied frequency (w:) under consid- 3%, 
eration using value of natural fre- ye = | ‘2 | e:0 
quency (2) calculated in Sectiona. .«j *F die [Pas Bs. 
Using Fig. 4, obtain amplitude ratio 3} [+ eso L C2=s=a os 
(ar) for this value of (8) with system H S 20}— a VA Lt. A - 2.00 
damping ratio (&) calculated in tl 1 = 130 hy os 
Section b. gis °F 3 120 ‘a << =] «500 
fi = 6 cps (assumed) a2 §E etottte pe ie «10.00 
tual @: = 2X3.14X6=37.7 rad/sec. ala 3 | § * Seiricat oampine Conk ae —— 
| A: = 72 psf (assumed) AR b 73 ; a 
Wy). Note: These assumed values of fi 2/2 , | _ A 2 70} 
HU). and A: are order of magnitude of + #F =~ SAN S SOF ATT vor | & = agua cameime coen 
Possible buffeting frequencies and - $ SO t m ° 80 | ; CRITICAL DAMPING COEF, 
- E amplitudes. They are assumed to " 3 NX Na ee 1///5 
=e demonstrate the application of the 2 2 oe 2 WL 
the analysis only. & , iy Be re . 10 
ob- _ Hence: <‘o 8 oO yt 4 © 49 20 80 z° 2 


8 = 87.7/22.8 = 1.65 
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CUES tor BROADCASTERS 


Practical ways of improving station operation and efficieny 


Accurate Tuning 
of Isolation Networks 


G. W. LEE, 46 Roxborough St., 
Toronto, Ont., Canada 

N directionalantenna arrays em- 

ploying half weve towers, the 
usual method of-obitaining samples of 
tower currents is t@ mount a loop on 
insulators at the point of maximum 
current on the tower. A flexible 
coaxial cable is then connected to the 
loop run down the tower leg into an 
isolation network to the equipment 
using the sample currents. This Cue 
out lines a quick and accurate field 
method of tuning isolation networks. 

The isolation network is a high 
impedance circuit containing in- 
ductance and capacitance which 
when tuned to resonance, effectively 
isolates the tower from the termi- 
nating equipment (usually a phase 
monitor). The loop mounted on the 
tower becomes part of the tower self 
impedance. The tower self imped- 
ance will be altered and the array 
detuned if there is not an extremely 
high impedance between the loop 
and ground. The isolation network 
provides this high impedance. 

Also, high impedance is offered to 
the sampling loop current. Hence, 
only a small part of this current is 
used for sampling purposes. If all the 
current induced in the loop were 
used, the tower output would be al- 
tered. 


$$$ FOR YOUR IDEAS 


Readers are invited to contribute their 
own suggestions which should be short 
and include photographs or rough 
sketches. Typewritten, double-spaced 
text is requested. Our usual rates will 
be paid for material used. 


The author has found isolation 
networks very difficult to tune using 
standard “methods. One method: 
Connect r-f signal at the station fre- 
quency into the network while meas- 
uring the voltage across the network 
with VTVM, and tune for minimum 
voltage. The following method was 
found to be more accurate and 
quicker: (1) Rearrange the network 
so that L and C are connected in 
series. Refer to C. (2) “Look into” 
circuit with standard impedance 
measuring equipment. Signal Gen- 
erator should be set at station’s op- 
erating frequency. (3) Vary capaci- 
tance until zero reactance can be 
measured in the r-f bridge. (4) 
Connect network in parallel, as in B. 
(5) Check tuning by “looking into” 
network. A high impedance should 
be found. (6) A further check of the 
tuning may be made by measuring 
the self-impedance of the tower 
with the isolation networks con- 
nected to the sampling loop as in A 
and the isolation networks not in the 


Tuning isolation networks for AM towers: (a) general method of mounting sampling loops, 
(b) standard isolation network schematic, (c) look into network with impedance bridge. 
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TED 


circuit and the sampling loops float. 
ing. 

The impedances measured will he 
exactly the same if the isolation net. 
works are accurately tuned. For 
series resonance: (Xc) Capacitive 
reactance = (Xc) Inductive re. 
actance. For parallel resonance: 
(Xc) Capacitive reactance = (Xe) 
Inductive reactance. Therefore, the 
same value of Xc and Xc are used 
for series and parallel resonance, “It 
will be noted that the only difference 
between the series and parallel cir- 
cuit is in the manner of connection,”* 


Pushbutton Remote Control : 
of Studio Turntables 


PHIL WHITNEY, Chief Engineer, 
WINC, WRFL and WHYL, 
Winchester, Va, 
ERE is a little kink that facili- 
-&. tates operation of a small sta- 
tion where the operator is also the 
announcer and generally has his 
hands full. The device may also be 


- adapted to stations where the an- 


nouncer in another studio must start 
the turntables in the control room. 
Relay start and stop for turntables 
can be as inexpensive as mercury 
switch control, and low voltage con- 
trol leads can be used in place of 
more expensive conduit or BX lines. 

Pushbutton operation has been 
found preferable to switch action, 
resulting in surer, quicker operation. 
A set of pushbuttons for each tum- 
table is mounted in front of the con- 
sole at the operator’s position, with 
a recessed guard around them t 
prevent accidental operation, and 
a set of the buttons is also installed 
at each mike position in the studios. 
A Jones plug is used to connect the 
button control box in the studios, 
so that it can be disconnected when 
not required. The relay is mounted 
inside the turntable on a piece df 
Celotex, so that no thump or click 
can be heard. 

The relay power supply is also 
mounted inside the table in such 4 
manner that any field generated by 
the supply does not interfere with 
pickup or preamplifier operation. If 
a 6 w. ac relay is used, all that 5, 
necessary is a small filament trans 
former. If a 12 v. dc relay is used, 


*Terman’s Radio Engineers Handbook, Paét 
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a power supply could be constructed 
from three 6.3 v. filament trans- 
farmers, a 500 mil selenium recti- 
fier and a condenser. It may be nec- 
essary to apply a .1 uf condenser 
across the 115 v. contacts of the re- 
lay if the arc gets into the audio 
equipment. 
Sound Effects 
W. CARROLL BLEWSTER, Chief 
Engineer, WBBZ, Ponca City, Okla. 
URING the recent Christmas 
holidays the engineering de- 
partment was faced with the prob- 
lem of obtaining a microphone 


_which would distort the announc- 


ers voice so that he would sound 
like Santa Claus. We soon discov- 
ered the particular sound was diffi- 
cult to obtain even though we have 
little trouble getting unwanted noise 
distortion out of a microphone! 
It was decided to try an ordinary 


telephone handset connected as a 
carbon microphone complete with 
battery, microphone transformer, 
and ON-OFF switch. Needless to 
say this gives a perfect telephone 
speech effect. But the sound is not 
“long distance” enough to make a 
suspecting 6-year-old believe that 
he is listening to Santa Claus and 
not the announcer he has heard all 
year. 

Finally we found a microphone 
that will do the North Pole Tele- 
phone Company justice. It is an or- 
dinary “Military type,” Western 
Electric Receiver, ANB-H-1 head- 
phone, measuring 200-300 ohms dc 
resistance. We mounted our head- 
phone on top of discarded metal 
table lamp, less shade and the top of 
the light socket. The mike cord was 
fed down the stem and out the base 
in place of the ac cord. This places 
the headphone in a vertical position. 


Pushbutton turntable control for the small station. Main and - 
relay wiring and low voltage DC supply (above) for relays. 


Signal Lamp Circuit 
for Tape Cueing 


PAUL HERTEL, Jr., 
KVET, Austin, Tez. 
HE signal lamp circuit shown 
below is used at KVET to aid 
cueing of tape programs which are 
recorded and played from the trans- 
mitter location. However, it is adapt- 
able to many other uses where re- 
mote control or indication is desired. 
The circuit provides two operation- 
ally independent indicator circuits 
on one line which is also used for 
communication between studio and 
transmitter, and for feeding monitor 
audio to the studio when a tape pro- 

gram is being played. 

A de phantom circuit is provided 
by the line and ground. Current 
flows in the circuit at all times but 
its direction is changed by the po- 
larity reversing switch S, which also 
switches the transmitter input from 
program line to tape recorder out- 

(Continued on page 110) 


Remote cue lamp circuit for cueing programs with phantom circuit and polarised relays reduces errors 
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. ALL RESISTORS ARE ONE WATT EXCEPT 
AS INDICATED. 
2. RESISTOR VALUES ARE IN OHMS. 


Fig. 1: {a) Normal radar PPI display shows extensive ground clutter. (b) In MTl receiver PPI 


display for same radar set, clutter disappears, showing moving targets which were previously masked 


R 


MTT in Pulse Radar 


Fig. 2: (a) Conventional case of uniformly moving target causes time and frequency change in echo 
return. (b) Back-and-forth target causes only Doppler frequency shift. (c) Go-stop motion may 
change only return time of the reflected signal without affecting frequency 


By JOHN F. BACHMAN, Project Engineer 
Bendix Radio Div., Bendix Aviation Corp., Baltimore 4, Md. 


on development of pulse radar 
was a great step forward in the 
detection and tracking of aircraft. 
Not only did it increase the distance 
at which planes can be “seen,” it also 
allowed tracking at night and through 
fog and rain when visibility for hu- 
man observers was zero. The main 
difficulty with early radar sets was 
their inability to track planes to 
within 20 to 35 miles of the radar 


‘site. This is due to the fact that at 


these distances ground clutter and 


fixed target returns start blanking 
out the plan position indicator (PPI) 
and individual target identity is lost. 
The receivers used in these early sets 
are known as normal receivers and 
the PPI display is known as a normal 
display. 

Practically every pulse radar sys- 
tem built today has not only a nor- 
mal receiver system but also a mov- 
ing target indication receiver system. 
This moving target indication receiv - 
er system, commonly known as an 


Moving target indication 
Lucid explanation clears 


MTI system, eliminates all fixed 
targets, and displays on the PP] 
scope only those targets that are 
moving. This type of display is known 
as an MTI display. The advantages 
of an MTI receiver over a. normal 
receiver, in regions of ground clutter, 
are shown in Fig. 1. 

Fig. la is a normal receiver PP] 
display. Fig. 1b is the MTI receiver 
PPI display on the same radar set 
in the same location. Note how the 
ground clutter has disappeared and 
many moving targets, which were 
masked in the normal receiver PPI 
display, appear clearly in the PPI 
display of the MTI receiver. 

Actually there is nothing extreme- 
ly complicated about an MTI re- 
ceiver, but although MTI has become 
almost standard equipment on all 
new radar sets and is supplied as a 
kit for many already existing instal- 
lations, the operating principles are 
rather hazy to many radar engineers. 
One of the more common. errors is 
the belief that successful MTI opera- 
tion depends in some way, on the 
utilization of the Doppler. effect. 


Basie Principles 


In the following explanation, the 
basic principles on which MTI op- 
erates will be set forth in the simplest 
manner possible, and the results will 
show that the Doppler effect is not 
a contributing factor. No attempt will 
be made to describe any particular 
system, but the same general ap- 
proach may be used to analyze a 
specific system. The article is divided 
into three parts. 

The first part points out the differ- 
ences which exist between echo re- 
turns from fixed targets and echo 
returns from moving targets, and 
explains briefly which of these echo 
differences an MTI receiver utilizes. 

The second part shows graphically 
the basic principles on which MT 
operates. Since basic principles only 
are to be considered, this analysis 
does not include a stalo (stable local 
oscillator), coho (cohorent oscillat- 
or), or low frequency i-f channels. 
These parts are included in all prac- 
tical MTI systems but are for con- 
venience only and do not change the 
basic operation of the receiver. 

The third part is a simplified math- 
ematical analysis of a more conven- 
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Systems and the Doppler Myth 


system for aircraft-tracking radar eliminates ground clutter on PPI displays. . 


away confusion between frequency shift and time delay of target echo returns 


tional MTI receiver in that it contains 
astalo, coho, and low frequency i-f 
channels. No attempt has been made 
in this analysis to follow any partic- 
ular type of receiver such as a lin-log 
or limiting, but rather to trace an 
echo through a receiver and present 
the video output in such a manner 
that it is possible to see why fixed 
target echoes can be cancelled while 
moving target echoes cannot. 


MTI Receiver Echoes 


Echo returns from moving targets 
differ from echo returns from fixed 
targets. Radar receivers capable of 
distinguishing between these echoes 
are known as MTI receivers. There 
are two differences in these echo re- 
turns. They are: 

1. Echo return time: The elapsed 
time between the transmission of a 
pulse and the return of an echo is 
the same, pulse to pulse, for a fixed 
target; and it changes, pulse to pulse, 
for a moving target. 

2. Frequency difference: The echo 
returns from fixed targets are of the 
same frequency as the transmitted 
t-f frequency; while the r-f fre- 
quency of the echo returns from 
moving targets differ from the trans- 
mitted frequency by the Doppler 
frequency. 

MTI receivers: do not use fre- 
quency comparison and, therefore, 
cannot use the frequency difference 
due to the Doppler effect, to ascer- 
tain which is a moving target. Instead 
an MTI receiver compares the length 
of time that it takes the echo from a 
target due to one pulse to return 
with the length of time that it takes 
the echo from the same target due to 
the next pulse to return. These times 
change, pulse to pulse only when a 
target is moving, and, while this 
same target movement is also re- 
sponsible for the Doppler change in 
the echo frequency, this frequency 
change is not a necessary condition 
for successful MTI operation. |The 
dependence of MTI on time change 
rather than frequency change (Dop- 
pler effect) will be explained later. 

The Doppler change in the fre- 
quency of the reflected pulse and the 
pulse to pulse change in echo return 
time, are separate and distinct re- 
sults of target movement. Normally 

conditions are present. It is 
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Fig. 3: Simple pulse radar and MTl receiving system feeds part of transmitter CW to m/‘xer 


Fig. 4: Radar pulses strike (F) fixed and (M) 
moving targets, traveling distances shown 


possible, but not probable however, 
for a target to move in such a man- 
ner as to produce either the fre- 
quency change or the time change 
only. 

Fig. 2a illustrates the conventional 
case. The radar set is at R and the 
target is moving uniformly from A 
toward F. While reflecting the first 
pulse the target is moving from A to 
B, therefore, the reflected signal is 
changed due to the Doppler effect. 
During the time interval between the 
first and second pulse, the target 
moves from B to C. The second pulse 
is reflected while the target is mov- 
ing from C to D and again there is a 
Doppler frequency change in the re- 
flected signal. Target movement from 
D to E occurs during the time be- 
tween the second and third pulse. 
Target movement of this nature, 
therefore, results in a Doppler fre- 
quency change because the target is 
moving while reflecting the signal, 
and a change in echo return time be- 
cause the distance between the tar- 
get and the radar set is different for 
every pulse. It will be shown that 
this time change is the important 
factor. 

Fig. 2b illustrates how a target 
could move and cause only a Doppler 
frequency shift. Here the target will 
move from A to B while reflecting 
a radar pulse and return from B to A 
in the time interval between pulses. 
Since the target is in motion while 


Fig. 5: CW transmitter wave. AB, CD and EF 
are times antenna is connected to transmitter 


reflecting the signal, there is a Dop- 
pler frequency change. However, 
since the distance between the radar 
and the target does not charige, pulse 
to pulse, there is no change in echo 
return time. An MTI receiver will 
not “see” this target. 

Fig. 2c shows a target moving in 
such a manner that there is no Dop- 
pler frequency change. The target 
will remain stationary at A while 
reflecting the first pulse. In the time 
interval between the first and second 
pulse, the target will move from A to 
B. While reflecting the second pulse 
the target will remain stationary at 
B. Since the target is stationary 
while reflecting a signal there can be 
no Doppler frequency change. There 
will be a pulse to pulse change in 
echo return time, however, because 
the distance between the radar and 
target has changed. An MTI receiver 
will “see” this target. 


Time Differences 


The time differences that an MTI 
receiver measures can be very mi- 
nute, in some cases as small as 100 
wu sec. These minute time differ- 
ences are measured by comparing 
the relative phases, pulse to pulse, 
of the echo signal and a CW refer- 
ence signal which is generated in the 
receiver and synchronized with the 
magnetron at every magnetron pulse. 
These relative phase changes are 
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due to the fact if the echo return 
time changes, the CW phase advances 
or retrogresses, pulse to pulse de- 
pending on whether the target is re- 
ceding from or approaching the re- 
ceiver. 


Simple MTI System 


The minute time differences can be 
measured by the simple pulse radar 
and MTI receiving system of Fig. 3. 
Since the exact circuitry by which 
the above measurements will be 
made is unimportant in this discus- 
sion, the radar set is shown in simple 
block form. 

The transmitter is a CW transmit- 
ter with part of its output fed into 
the mixer of the MTI receiver. In 
order to satisfy pulse requirements, 
switch S, is inserted. This switch is 
instantaneous in action and connects 
the antenna to the transmitter for 
whatever time is selected as the 
pulse length and at whatever rate is 
selected as the PRF (pulse rate fre- 
quency). During the balance of the 
time the antenna, is connected to the 
mixer via an amplifier which ampli- 
fies the weak echo signals. 

The mixer output will depend on 
the relative phase and amplitude of 
the CW and echo signals. The detec- 
tor output is proportional to the r-f 
input. The delay line inverts and de- 
lays part of the detector output by 
1/PRF seconds, and the comparator 
compares the delayed echo return 
from one pulse with the direct echo 
return from the next pulse. 

Now suppose the equipment is set 
up under the conditions of Fig.. 4. 
The transmitter at A will radiate a 
series of pulses via the antenna. Some 
of the energy from each pulse will 
travel a distance D,, be reflected by 


Fig. 7: Receiver pulses after target echo 


(Continued ) 


the fixed target at F and returned a 
distance of D, to the antenna, a 
total distance of 2D, for each and 
every pulse. Energy from the first 
pulse will also travel a total distance 


of 2D, to the moving target at M ~ 


and return, the second pulse will 
travel a total distance of 2D, + 2 
A D.,, the third pulse a total dis- 
tance of 2D, + 4 A D.,, etc., where 
A D, is the distance through which 
the target moves between pulses. 

Therefore the elapsed time, T,, be- 
tween the transmission of the pulse 
and the return of the echo from a 
fixed target will be the same for each 
pulse while the time, T,,,, for moving 
targets echo returns will change by 
A T,, for every pulse. 

Returning™to the transmitter, let 
Fig. 5 represent the transmitter gen- 
erated CW. AB, CD, EF, etc. will 
represent the time during which the 
antenna is connected to the transmit- 
ter, and the time interval between 
pulses is equal to 1/PRF seconds. 

Figs. 6 to 9 show what is happen- 
ing in the receiver during successive 
interpulse intervals. In all of the fig- 
ures: 

Part A Indicates the CW gen- 
erated by the transmitter and fed to 
the mixer with the various parts AB, 
CD, etc. indicating that portion of 
the signal radiated by the antenna. 

Part B indicates the echo signals 
amplified, with T, the fixed target 
echo return time and T,, the moving 
target echo return time. 

Part C shows the mixer output, 
that is Part A plus Part B. 

Part D shows the detector output. 

Part E shows the delay line output 
and it is always due to the signal 
from the previous pulse. 

Part F shows the comparator out- 
put, the sum of Parts D and E. 


Fig. 8: Receiver pulses after target moves 
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Fig. 6: Receiver pulses after first pulse 


Figs. 6 to 9 show what is happening 
in the system after the first pulse. 
Notice that there is no output from 
the delay line as this is the first 
pulse. Since there is no delayed out- 
put from a previous pulse the com- 
parator output is the same as the de- 
tector output. 


Echo Time Increased 


In Fig. 7 notice that the moving 
target echo time has been increased 
by AT,,,. This changes parts C and D 
because the relative phase between 
the CW and moving target echo has 
changed. The delay line E now has 
an output. This output is equal to but 
opposite to Fig. 6D. The comparator 
output at Fis now zero for the fixed 
target due to cancellation, but shows 
an output due to the moving target. 

In Fig. 8 the only change is that 
the moving target echo return time 
has increased an additional A T,,, and 
the end result is again a cancellation 
of the fixed target echo but not the 
moving target echo. 

Notice that in the _ illustrations 
time, T,,,, the moving target echo re- 
turn time, differs from T,, + A T,, 
and T,, + AT,, from T,, + 2 A T,, by 
an interval long enough to allow the 
relative phases of the echo and CW 
to change by 180° between pulses, 
and that the relative phase between 
CW and echo is alternately 0° and 
180°, This phase change of 180°, as 
well as the fact that the relative 
phases are alternately 0° and 180°, 
results in a maximum pulse to pulse 
variation in detector output. This 
condition of 180° pulse to pulse rela- 
tive phase change occurs at what is 
known as an optimum target speed 
and the alternately 0° and 180° rela- 
tive phase is known as optimum 


‘ phase. (Optimum speed is actually 


any speed allowing a [2n + 1] x 180° 
relative phase change between 
-(Continwed on page 165) 
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Propagation Above 100 MC 


Factors governing losses in beyond-line-of - 
sight communications systems described. 


Shadow effect critical for higher frequencies 


By P.E. LANNAN 


Designers for 
Industry, 
2915 Dertoit, Ave. 
Cleveland 13, 
Ohio 


N any communications circuit the 

total circuit loss must be com- 
puted in order to establish the input 
power, given a necessary output 
minimum. Just as the telephone en- 
gineer determines the number of 
repeaters, size of wire and input 
level, the radio engineer determines 
the length of a suitable space path, 
transmitter power, antenna gain and 
operating frequency. The main loss 
in any radio path is the loss due to 
the radio space path. Those losses 
due to the r-f transmission line and 
antenna efficiency are negligible in 
comparison. 

At frequencies above 100 mc it is 
not necessary to perform the labo- 
rious calculations of field strengths, 
antenna currents, microvolt sensi- 
tivities and ground losses associated 
with lower-frequency propagation. 

The common approach to the 
high-frequency propagation problem 
is to assume that both the trans- 
mitter and receiver are located in a 
free homogeneous space, and then 
compute the effects of diffraction 
and refraction. 


Isotropic Radiator 


Assume that the transmitter is 
located at the center of a sphere of 
tadius R, and that the power is radi- 
ated by an isotropic radiator, (that 
is, power is distributed uniformly in 
all directions similar to a point 
source in optics}. Let us denote the 
transmitter power as P,, in. watts. 
When the sphere has a radius of one 
unit (one cm, foot, meter, mile) the 
sphere has an area of 4n square 
units, and the power incident on one 
Square unit is P../4n watts. Similarly, 
for any general value of R in meters, 
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the power per square meter is 
P,,/4nR? watts/sq.m. 

Suppose the transmitting antenna 
has a gain denoted as G,, and for our 
purpose gain is defined as the ratio 
of the power received at a distant 
point to the power received at the 
same point if an isotropic radiator 
were used and the ratio expressed 
as a dimensionless numerical value. 

The power density of that given 
point is P,G,/4nR? in watts/sq.m. 
Now that the power density is 
known at a given point on the sur- 
face of the sphere, it is necessary to 
consider the meaning of this in re- 
lation to the received power. In 
order to accomplish this it is neces- 
sary to understand the concept of 
effective area. An antenna can be 
considered as a funnel which inter- 
cepts a certain amount of power. 
The amount that the antenna inter- 
cepts is called the effective area. 
The effective area of an isotropic 
antenna is \?/4n. Thus, for a wave- 
length of one meter the effective 
area is 1/4n sq.m. 


Antenna Gain 


If the antenna has an area greater 
than i?/4n it becomes directional 
and has gain. The gain of any re- 
ceiving antenna is equal to 4nA, 
where A, represents the area in 
square wavelengths and is in the 
same units as R. P,G,/4nR? x A, is 
power intercepted by the receiving 
antenna. However, from the preced- 
ing definition of gain, Gp = 4nA,/i?. 
Substituting in the previous equa- 
tion we have 

(P,G7,G,A?) / (16n?R?) 

P, = 


16n?R2 
Suppose we see what happens 
when we have a transmitter power 
of one watt, and a range of 10 mi. 
and a 1 x 1 ft. antenna. 
R = 52,800 ft. or 10 mi. 
area of sphere = 35 x 10° sq. ft. 
Power/sq. ft. = 0.285 x 107° 
watts/sq. ft., but since the total 
power is 0.285 x 10° watts/sq. 
ft. x 3.5 x 10°?° sq. ft. we have 
accounted for the full watt. 
Now we can “juggle a few num- 
bers” and see what happens when 
we alter the variables. 


Fig. 1: Radio path over a spherical earth 


(a) If we vary R or range, the re- 
ceived power varies as the in- 
verse square, so that by dou- 
bling the range we reduce the 
received power to one-quarter. 

(b) As we decrease wavelength 
we decrease the received power 
by the square so that by re- 
ducing the wavelength to one- 
half we reduce the received 
power to one-quarter. 

(c) If the frequency is doubled 
(A halved) and the antenna 
aperture size remains constant, 
the power received is increased 
four times, since the gain is 
increased four times. 

For the sake of argument let us 
set up the hypothetical conditions 
where communication is required 
over a path of 10 mi. and this path 
is in free space. 

If the antenna at the terminals is 
non-directional, the loss due to the 
space path alone is as follows: 


ATTENUATION 
Frequency 10 Miles 20 Miles 
MC db Loss Loss 
100 97 : 103 
200 103 109 
1,000 117 123 
5,000 131 137 
10,000 137 143 


When it is not necessary to use an 
omnidirectional antenna the story 
is slightly different. Suppose we 
restrict the antenna at each terminal 
to a four-foot-diameter parabola or 
similar aperture. 


ATTENUATION 
Frequency 10 Miles 
MC Ant Gain db Loss Plus Gr 

100 2.3 7 92.4 
200 8.3 103 86.4 
1,000 21.0 117 75.0 
5,000 33.5 131 64.0 
10,000 41.0 137 55.0 


The first modification of the free- 
space concept is that of destructive 
interference between the direct 
wave and the reflected wave. The 
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first-order reduction of the expres- 
sion for this “looping,” as it is com- 
monly called, is 

E/E=i+D e* 

E=actual field strength 
i = free space field strength 
where D = divergence factor 

D = [1 + (2d,2d,/h,d) }-* 

(See Fig. 1.) 

e=reflection coefficient 

and s= a quantity as shown in the 

expression below 

s = j4nKh,h,/) d radians. 

Theoretically, E can vary from 

E+6 db to zero. However, this is 
not true in practice; for instance, 
o at 4,000 mc is equal to 0.1 for most 
land so that the maximum variation 
is then + 2 db. This phenomenon is 
more troublesome at lower frequen- 
cies (nearer 100 mc) and when the 
reflecting object is a building, etc., 
in which case it can vary the full 
E +6 db to zero range. This is one 
of the basic reasons for unreliable 
communications at these frequencies. 
There is a two-fold reason for the 
trouble. being accentuated at the 
lower line-of-sight frequencies. 

(a) op. is a fraction in all cases and 
as the frequency is lowered it 
approaches unity. 

(b) The first Fresnel diffraction 
zone is a function of wave- 


length. 


First Fresnel Zone 


The first Frenel zone is an ellipse 
as shown in Fig. 2, and is described 
by a reflection path R+ AR when 
AR = 3/2. It is evident that a re- 
flection at point C would cause a 180° 
phase difference in the signal ar- 
riving over the path R + AR from 
that arriving over path R. This 
. Causes a cancellation of signals at B. 
Since point C is not a reflector but a 
separate and inefficient source, the 
signal does not go to zero. 

As long as no obstacle is contained 
within this ellipse of revolution the 
effect of diffraction is limited to 


(Continued) 


values that are insignificant in com- 
parison to the total loss. This clear- 
ance is a function of wavelength and 
the zone at 100 mc is much larger 
than the required zone for 1000 mc. 
It is also a function of distance. 


Required Clearance 


Distance for First Fresnel 
Feet 


ae 
1 100 
1 500 
1 1,000 
1 5,000 
1 


Frequency 
MC 


Frequency 
MC 


The effect of a single object blocking 
the path will be considered next. If 
we have a radio path which may be 
simulated as shown in Fig. 3, it is 
interesting to see what will happen 
if we alter one variable at a time 
keeping all others constant. 

In the first instance we will vary 
h, keeping frequency and d, con- 
stant. Assuming d, to be equal to one 
mile; positive h corresponds to in- 
terference by the obstacle and neg- 
ative h indicates the amount of 
clearance above the object. A typical 
plot of this is shown in Fig. 4 for 
4,000 mc. 


Additional Loss H Additional Loss 
Over Free Space in feet Over Free Space 
20 45 1.2 


10 8 0 
0- 1 
sonny 4 oO. 
0.8 
To obtain an estimate of the effect 
caused by frequency, h will remain 
constant at 200 ft.—about the height 
of a tall building or a hill. If d, is 
one mile and frequency is varied, 
we obtain the following losses over 
and above the free-space loss. 


Fig. 2: (I) First Fresnel 


Fig. 3: (r) Shadow loss 
in radio path 


From this tabulation it is evident 
that mobile reception in a metro. 
politan area would be very spotty 
even if this was the only source of 
signal attenuation. If it is added to 
the effect of reflections from other 
objects which are either in phase or 
out of phase, mobile communication 
is not as reliable as we would like 
it or as reliable as some people 
would have us believe. 

If we are interested in line-of- 
sight, point-to-point operation and 
rely upon antenna gain to overcome § 
the increased propagation loss, the 
higher the frequency the more re- 
liable the communications except 
for atmospheric attenuation and 
anomalies of propagation. 

Before we proceed to atmospheric 
attenuation and anomalies of propa- 
gation, the effect of operation beyond | 
line of sight will be considered 
briefly. The only safe line of sight 
to use for UHF calculations is the 
one allowing for no _ diffraction 
around the horizon (K — 1). 

The following is the tabulation 
for the line-of-sight distance over 
a spherical earth such as over water. | 

Distance to Horizon 


Miles 
2.9 


4. 
5. 
8. 
11. 
16 
22 
31 


If height at a — 80 ft., (Fig. 5) 
and b — 80 ft., 
d, = d, = 11.6 mi. 
If total path — 30 mi. 
d, + d, + d,; = 30 mi. 


d, = 6.8 mi. 


Additional losses over and above 
free space at various frequencies for 
the above conditions are shown 
below. 


Frequency Loss d: Lossd: Loss ds Total Los 
MC db db db db 


9 
4. 
4. 
2 
1 


8 
0 
3 
5 


It is evident that the losses as- 
sociated with d, and d, add to 8 


ANT 


ak 
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Fig. 4: Shadow loss relative to free space 


relatively constant figure, whereas 
the loss associated with d, increases 
with frequency. The farther one 
tries to operate beyond true line of 
sight the more important it is to 


operate at as low a frequency, as ° 


possible. 


Now that we have covered the» 


problems that are capable of being 
calculated without too much dif- 
ficulty, let us consider other factors 
which will attenuate the radiated 
power. One of these is absorption 
by the atmosphere. Water vapor is 
the element in the atmosphere that 
begins at the lowest frequency to 
absorb power, and this is not a ser- 
ious consideration unless we operate 
above 5,000 mc. Curves of attenua- 
tion versus frequency for the atmos- 
pheric absorption are available and 
if operation above 5,000 mc is con- 
templated these should be consulted. 
It may be well to mention that Army 
radar equipment which operated at 
29,000 - 30,000 mc was almost useless 
during a heavy rain because of a 
peak in the absorption curve at this 
frequency. “4 


Over-Water Path 


The last item that enters into the 
path attenuation is refraction be- 
cause of the atmosphere not being 
of uniform density. This is called an 
anomaly of propagation. When the 
radio path is over sea water and is 
short, say 10 miles and well within 


optical line of sight, variations are 


only 2 or 3 db. However, if the same 
length path is used but not line of 
sight, variations of 10 to 15 db take 
place. 

On longer paths, say 60 mi., within 
optical line of sight, fades of 20 db 
are average, while at 100 mi., 30-db 

es are common. 
_On these long paths beyond 60 mi., 


fades occur which make any com- 


munication system unreliable if line- 
of-sight conditions are not main- 
tained. 

In order to evaluate propagation 
conditions over land we must com- 
Pute the free-space propagation 
Toss, the loss due to the path not 
being optical line of sight, if such 
is the case, and then make allow- 
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Fig. 5: Propagation beyond line of sight shows loss at d; increases with frequency 


ances for anomalies of propagation. 

In order to show what is involved 
we can review the experimental re- 
sults obtained over a 38-mi. path at 
a frequency of 3,200 mc. The path is 
described as line-of-sight when 
plotted from profile maps, but not 
true optical because of local houses 
and trees in the last mile of the path. 
If these were capable of being re- 
presented as a knife edge or a bare 
ridge, the diffraction loss would be 
either 25 or 27 db respectively. The 
average of the daily mean signal 
over a year’s time was 30 db below 
free space, which checks the theory 
within three db. However, the daily 
mean signal varied from 10 db to 
45 db below free space. : 


Conclusions 


The convlusions drawn from the 
operation of this link are: 

(a) Summer normal signal level 

25 db below free space. 

(b) Winter daily average 36 db 

below free space. 
(c} Signal seldom greater than 
20 db below free space. 

(d) Signal faded to noise level 52 
db below free space less than 
0.1% of the time. 

Remember this was not true line 
of sight. On a similar path, but 
having true line of sight and 70-ft. 
minimum terrain clearance some- 
what different results are experi- 
enced: ; 

Path Length — 42-% mi. 

Frequency — 2800 mc. 

Type of Path — Free space plus 

70-ft. clearance. 

The following conclusion can be 
drawn from the graphical data: 

(a) Normal summer level 0.8 db 

above calculated. 

(b) Normal winter level 3.3 db 

below calculated. 

(c) The winter signal was never 

more than 8 db below normal. 

(d) The summer level faded to at 

least 25 db below the calcu- 
lated value at times and this 25 
db was equipment threshold. 

Over a 10.6-mi. path with good 
line-of-sight conditions and a fre- 
quency of 1200 mc, the maximum 
variation was — 6 db. 


On other paths that were optical 
line of sight, variations of +6 db to 
50 db from the normal signal were 
encountered. 

Why do we have this fading? It 
is due to the air not being homo- 
geneous. If you pass from a medium 
of one density to a medium of 
a different density the radiation 
does not follow a straight line but 
is “bent.” The air density is a func- 
tion of the temperature and with 
rapidly varying temperatures accom- 
panied by little air movement a 
marked stacking into layers takes 
place. This bending may cause the 
radio paths to follow the earth cur- 
vature or to be bent toward the 
upper atmosphere. Instead of con- 
sidering the radius of curvature of 
the path followed by the radio waves 
it is possible to establish an effective 
radius tof curvature for the earth 
which Would exist for the same prop- 
agation conditions and if the radio 
path was a straight line. This effec- 
tive earth’s radius is called Ko where 
o is the true earth radius and K is 
a factor varying from —1 to infinity. 
K equal to infinity would then be a 
flat earth whereas a K equal to. —1 
would be a saucer effect (Fig. 6). 

This sounds as if operation above 
100 mc is a futile business. It is if 
one rushes into it without very care- 
ful consideration. This is also true 
at the broadcast frequencies. How- 
ever, when a few rules are observed 
and a certain amount of common 

(Continued on page 187) 
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Fig. 6: Effective curvature of the earth 
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A New Multiplex System for 


on standard FM receivers is not dis- 
turbed as the system is fully com- 
patible with existing FCC engineer- 
ing standards relating to FM broad- 
cast stations. Standard commercial 
FM broadcast transmitters may be 
utilized’ without alteration of exist- 
ing modulator or power amplifier 
circuits. Its introduction this year 
will not only mean a boost to FM 
broadcasting, but will prove a sig- 
nificant shot-in-the-arm to manu- 
facturérs producing FM receivers 
and sound equipment. In addition, 
potential application to TV may 
logically be expected. 


Development Background 


This “3-D” broadcast system is 

the outgrowth of five years of de- 

velopment, starting in 1948 as a 

method for carrying facsimile infor- 

mation on regular FM broadcasts of 

the New York State Rural Radio 

Network without interfering with 

the main programs. Credited with 

its development are William S. Hal- 

stead, President of Multiplex Devel- 

opment Corp., and Murray G. Crosby, 

Murray Crosby (1) and William Halstead examine multiplex FM transmitting equipment rhe ae of Crosby. Laboratories, 
F A block diagram of the transmit- 
ting-receiving system and photo- 
graphs are shown in Figs, 1, 2 and 
3. At the transmitter, one micro- 


phone (left) feeds the regular modu- 


Fig. 1: 


By ALBERT J. FORMAN, Assistant Editor 
TELE-TECH & ELECTRONIC INDUSTRIES 


NEW development ‘in multi- 
plexing as applied to FM broad- 
casting will permit the reception of 
high-fidelity stereophonic, or “three- 


dimensional” sound in the home, 
while employing a single FM trans- 
mitter and the bandwidth of only 
one FM channel. Normal reception 


lator, while the second microphone 
(right) is connected to the FM sub- 
carrier transmitter and multiplex 
modulator, which in turn adds a 


Fig. 2: Stereosonic transmitting system (1) and receiving system (r) provide two sound channels within bandwidth of one standard FM channel. At the 
transmitter, one microphone feeds the regular modulator, while other feeds subcarrier unit. Reverse process at receiver poduces three-dimensional sound 
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Three-Dimensional Soun 


_“$tereosonic’’ system heralds big boom in audio 


second 15-xc high-fidelity program 
channel to the main FM varrier. At 
the receiver, the reverse process, 
utilizing the main channel and multi- 


plex channel, reproduces in two 
speakers, suitably spaced with re- 
spect to each other, the sounds 
picked up originally by the two 
microphones. 

Initial field tests were conducted 
in 1950 by Multiplex Development 
Corp., employing the standard com- 
mercial FM transmitting equipment 
formerly used by Station WGYN, 
‘New York City. Under the call let- 
ters KE2XKH, the station made 
multiple-program and stereophonic 
transmissions at 97.9 mc at an ERP 
of 4 kw. At that time, the main 
channel was modulated to 90% of 
full frequency modulation. The 
modulation of the main carrier by 
the 35-xKc subcarrier was 10%, and 
the subcarrier deviation was 5 KC. 
In these pioneering tests, before re- 
cent improvements were made, the 
frequency response of the subcar- 
rier channel was 8 Kc, and the sig- 
nal-to-noise ratio (50 db when a 1 
millivolt signal was applied to the 
antenna input circuit of an FM 
broadcast receiver) of this channel 
was about equal to that which 
would be obtained if the main-car- 
rier power of the FM transmitter 
were used in an AM system. No ap- 
preciable difference was noted by ear 
in performance of the main and 
multiplex channels when commer- 
tial transcriptions were employed. 


Field Tests 


In Sept. 1950, special field tests, 
including the first stereophonic 
broadcasts over a single FM sta- 
tion, were conducted with multiplex 
Teceiving equipment located at 
Reeves Sound Studios in New York 
City. In Dec. 1950, fringe-area listen- 
ing tests of two multiplex program 
channels in addition to the main FM 
channel were made 45 miles from 
the station. These tests proved that 

two multiplex programs, each 
consisting of different musical selec- 
tions, could be received selectively 
Without mutal interfererice or mul- 
lipath effects and that the main 

el performance continued to 
Meet all FCC requirements. Con- 


Oe 
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and FM. Recent techniques provide two high-fidelity 
channels in bandwidth of one standard FM channel 


ventional FM broadcast receivers 
without multiplex adapters simply 
receive the main FM channel only, 
with no trace of the multicast pro- 
grams. 

The solid lines of Fig. 4 indicate 
the frequency response and distor- 
tion of the subcarrier channel un- 
der the conditions employed in 1950. 
The dashed lines show the approxi- 
mate characteristics employing the 
improved techniques, which will be 
described. It can be seen that the 
subcarrier frequency response has 
been extended to 15 xc, thus pro- 
ducing two high-fidelity channels 
where one existed before. The dis- 
tortion in the subcarrier channel at 
maximum frequency deviation has 
been lowered to about 1.5% and is 
approximately the same as that of 
the main channel of the FM 
receiver. 

The curves of Fig. 5 show meas- 
urements made in 1950 on the sig- 
nal-to-noise ratio obtained on both 
channels. They were made using a 
Boonton 202B sighal generator and 
a REL Model 746B FM broadcast 
receiver. The subcarrier receiver - 
was connected to the FM detector 
of the REL receiver through a cath- 
ode follower. The noise comprised 


Fig. 4: Subcarrier frequency response and dis- 
tortion. Recent performance shown by dashes 
indicate improvement over 1950 solid curves 


Fig. 3: New version of multiplex subcarrier 
adapter (top) and original receiver (bottom) 


random noise at the input terminals 
of the main channel receiver. Note 
that when a millivolt FM carrier 
was applied to the antenna termi- 
nals of the receiver, the signal-to- 
noise ratio of the subcarrier chan- 
nel was about 30 db below that 
obtained on the main channel. How- 
ever, more recent improved tech- 
niques have increased the signal- 
to-noise ratio on the subcarrier 
channel so that it is approximately 
20 db below that on the main chan- 
nel. These improved techniques in- 
clude the use of pre-emphasis and 
de-emphasis on the _ subcarrier 
channel, increased percentage of 
modulation of the main carrier by 
the subcarrier channel, and in- 
creased subcarrier deviation. With 
these improved techniques, the sig- 
nal-to-noise ratio on the subcarrier 


(Continued on page 188) 
Fig. 5: Signal-to-noise for main and subcarrier 


channels (1950 data). New techniques bring 
subcarrier $/N up to 60 db at 1000 Lv contour 


MAIN CHANNEL 
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AUDIO FREQUENCY, CYCLES 


ATTENUATOR MICROVOLTS 300 0NM DUMMY ANTENNA 
(APPROXIMATELY SAME aS UV/M aT SOFT) 


Fig. 6: (A) Main FM channel with 1-KC modulation, but no multiplexing. (B) Subcarrier with 1-KC 


modulation, no main channel modulation. Combination of two produces complex waveshape 


! 
-75 KC (A) + 75KC 
CARRIER NO MODULATION 
| i ULL 
-75 KC -SOKC CENTER +S50Kc - 75 «ce 
one 


Resistor (1-110) 


Completely insulated with an inorganic 
core material molded in a temperature 
plastic, type PW4 power or unit will 


not support combustion and is rated at 4 
watts. Wire element is uniformly and of 
wound on glass fibre core with axial lea 
14% in. long; 0.36 in. diameter. Body dimen- 
sions are 134 in. long by 21/64 in. diameter. 
ae are is available from 1 ohm to 8200 
rs) in +5% and +10% tolerance.—Interna- 
tional Resistance ~-Co., 401 North Broad St., 
Philadelphia 8, Pa.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


Push-Button Oscillator (4-301) 


Three banks of 10 push-button switches 
are provided on model 440-A push-button 
oscillator. It provides both sine waves and 


pe waves at any frequency between 0.01 
and 100 KC. Vernier control varies the 
grag continuously by an amount equal 
to the increment between adjacent buttons 
of the third switch bank, Hum and distor- 
tion are attenuated when the setting of the 
calibrated logarithmic output level control is 
red and are thus maintained at a con- 


signal.—Krohn- Instrument 0. 
Massachusetts Ave., Dept. E, Cambridge 39, 
Mass. TECH & ELECTRONIC INDUS- 


TRIES 


FM Tuner (2-106) 


“Model RV-31 FM tuner is a superhetero- 
a sy: of FM 
one 12A 


tor. One 6J6 serves as the auto- 
matic frequency control reactance tube. The 
intermediate Teeny amplifier operates 


What's New at the 


Technical Descriptions and illustrations of many products displayed by more than 


at 10.7 MC and employs two 6AU6 tubes in 
transformer coupl es. Two 6AU6 tubes 
are used as d cascade limiters feed: a 
6AL5 discriminator, The output from e 
discriminator is fed to a 6AU6 triode con- 
nected as a cathode follower audio output 
stage. A 6AL7 tuning indicator sh 


; a tuning co 
and a selector switch. The selector switch 
is so connected that any of signal in- 
puts at the rear of chassis may be selected 
as well as FM. The volume control will con- 
trol the volume of any of these external 
signals or of the FM output.—Browning 
Laboratories, Inc., 750 Main St., Winchester, 
M TELE-TECH & ELECTRONIC IN- 


Motor Generator Set (4-205) 

A new 400-cycle motor generator set con- 
sists of a two bearing ma e made up of 
a synchronous motor and a sine-wave high 


frequency alternator. Designed specifically 
for use in laboratories and factories for test- 
ing electronic equipment, this generator fea- 
tures sine-wave output with total harmonic 
content less than 2%. Voltage regulation of 
+1% no load to full load with frequency 
remaining at exactly 400 cycles no load to 
full load is provided.—Bogue Electric Manu- 
facturing Co.. 52 Iowa Ave.. Paterson 3, 
8 a tics: & ELECTRONIC INDUS- 


Dosimeter- Charger (4-103) 

Model 561 dosimeter charger is designed to 
charge all makes of direct-reading pocket 
dosimeters to any value from 100 to 225 v. 


The internally-lighted charging socket ex- 
tends 42 in. above the case top to receive 
dosimeters of Ri outside diameters than 


operator. This 
in. and wei 

t Co., Perkins Ave. 

14, Ohio.—TELE-TECH & ELE 


ONI - 
DUSTRIES sie 


Printed Circuit Component 
(1-130) 


A ——_ circuit made of Mycalex 439 
glass-boned mica features a_ coefficient of 
thermal expansion close enough to those of 


most inserts, including silver, to hold the 
insert tight over operating temperature 
ranges. It also offers permanent dimensional 
stability and the ability to be molded to 
close tolerances and continuous temperature 
endurance to 650°F. Electrically, calex 
410 is the injection-molded counterpart of 
Mycalex 400, a machinable insulator featur- 
ing much the same _properties.—M. 
Corp. of America, Clifton Blvd. 

N. a tic & ELECTRONIC INDUS- 
TR 


Tape Recorder (3-304A) 


Drive mechanism and erase-bias oscillator | 


on network recorder NWR-1 is mounted on 
a rigid cast aluminum panel. In threading 


and fast traverse, tape is held in a — 
path away from heads, thus min 
wear. In run position, tape is automati 
wrapped around heads for intimate con 
without pressure pads. Continuous-duty, 
cool-running, balanced-torque take-up 
supply motors provide smooth winding of 
tape under all operating conditions. Reverse 
power facilitates rapid start in fast traverse 
even when using large and small reels simul- 
taneously. Bayonet hub locks center and 
fasten either 1014 in. NAB or 7 in. RMA 
reels without need of adapters. Electri 
switch controls selection of tape speeds (75 
ips and 15 ips) and automatically ch 
equalization maintain flat response. 2 
echerguane tape tensioning arms are counte! 
balan and controlled by individual con- 
stant pressure springing. Editing control knob 
may be set for running tape in contact 
heads during fast traverse in either direc 
tion, or for manual handling to bring tape 
into exact position for cutting. Heads 
be varied in height, longitudinal angle 
lateral angle. Adjustment for azimuth may 
be made with recorder in operation. Space 
is ghee for up to 5 heads, permitting use 
of the recorder for ial purposes — Bera 
Associates, 4917 W. Jefferson Blvd., Los An- 
an 16, Calif—TELE-TECH & ELEC- 
ONIC INDUSTRIES 
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Amplifier (3-317) 


The 1411A amplifier is a dual purpose unit 
ding equalization for use with variable 
reluctance type phonograph reproducers and 
pass and treble controls for all elements 
aoe a 1400 series amplifier system. 
cally, the 1411A is comprised of two 
sections. e section provides fixed 
equalization for the use of variable re- 
luctance type reproducers. The second sec- 
tion provides variable bass and treble tone 
controls, which may or may not be used for 
equalization of the entire sound system. In- 
sertion gain of the variable equalization por- 
tion is zero db with the tone controls in the 
flat ition, and 1410A preamplifiers when 
may be mixed at the input to the 
second section of the 1411A or at the output, 
as desired. When the mixing is done at the 
input of the second section of the 1411A, the 
variable tone controls are effective for all 
channels. When the mixing takes place at 
the output of the 1411A, the tone controls 


are effective only in the phonograph chan- 


nel. Fixed treble de-emphasis for LP records, 
when desired, is attained by proper loading 
of se — _ cartridge. koh resistors = 
supp) or this purpose with recommenda- 
tions for use with the various makes of 
oes reproducers.—Altec Corp., 

Santa Monica Blvd., Bever 5 
Calif—TELE-TECH & ELECTRONIC IN- 


Relay (2-203) 


Bantam-sized class '‘“‘S” relay is hermeti- 
Rapes in enclosures measuring 2 1/12 x 
x1 1/2 in. and weighing 1 7/8 oz. 


Mounting 
or narrow side of oe It is tamper-proof 
and 


studs may be arranged on the base 


and atmosphere-protec meets or bet- 

all provisions of MIL-R 6106.—Automatic 

ay mlcage 7, I—TELE-TECH & ELEC- 
C INDUSTRIES 


Frequency-Time Counter 
(1-113) 


A universal counting and timing instru- 
Ment contains all pf the input, gating, 
m 


base circuitry necessary to perform 


ment function. Direct frequency measure- 
Ment is provided from 0 to 1 MC. Period 
‘Measurement can be timed for 1 to 10 
cycles of frequency. Time interval measure- 
Ment ranges from 104 sec. to 1,000,000 


on Sales Corp., 1033 West Van Buren . 
ONI 
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400 exhibitors at New York City’s Grand Central Palace, March 23-26 


frequency are permitted to pass through a 
one into a six-decade electronic counter 
or a precise crystal-controlled period of 
time. e count accumulated is then dis- 
played for an oe dea readout period, after 
which the counter automatically resets and 
repeats the measurement.—Potter Instrument 
Co., Inc., 115 Cutter Mill Road, Great Neck, 
N. Y.—TELE-TECH & ELECTRONIC IN- 
DUSTRIES 


Vibration Isolator (2-312) 


Type 7630 and type 7640 vibration isolators 
are said to eliminate loss of efficiency due 
to damper packing. These units are respec- 


tively JAN cup-type size 1 and JAN cup- 
type size 2. Previous wire-mesh unit vibra- 
tion isolators exhibited a definite loss of 
damping efficiency after a period in actual 
service, because the wire-mesh — 

r 


are so designed that the load- spring 
returns the damper to its normal position on 
every cycle, thus preventing packing. Addi- 
tional features of the new units are light 
weight, a new hex top to simplify instalia- 
tion, high isolation efficiency, rugg 

construction, and wide temperature toler- 
ance.—The ey 700 Pleasant St., 

= -TECH & ELE 


TRONIC INDUSTRIES f 


Miniature Power Supply (4-212) 


Model A-1220 is the first of a series of 
miniaturized de to de power supplies. Total 
weight is 1 Ib., 14 oz. Vibrator and power 
supply are hermetically sealed. Output of 
150 v., 100 ma is. filtered to 1% ripple. 
Three standard units of 6, 12 and 16.5 v. dc 
input are offered. On special order, output 
ower up to 20 watts, output voltages up to 

v., and input voltage between 4 and 100 
v. de can be provided. Unit is designed to 
meet severe military standards of vibration, 
shock, temperature range, humidity and al- 
titude—The Airpax Products Co., Middle 
River, Baltimore 20, Md.—TELE-TECH & 
ELECTRONIC INDUSTRIES 


BOOTH NUMBERS 


at which equipment described will be on 
display in G:and Central Palace are in- 
dicated by numbers in parentheses 


Electronic Counters (1-509) 


Model 522A electronic counter will respond 
to continuous waves from 1 cps to 100 KC, 
or to random impulses 
rates — to Age ne: per sec. The + Bor 
arrang' measure frequency or 
(1/f). This allows maximum acc + the 
determination of both 
quencies. Model 522B Lage age is more 
elaborate, since it han 
tions of the —h 522-A with more flexibil- 
ity and in addition will measure time in- 
tervals. This instrument has selectable gate 
times for frequency measurement; selectable 
count frequencies for riod and time in- 
terval measurement; automatic decimal point 
registration so that readings are made di- 
rectly in cycles, kilocycles, seconds or mil- 
liseconds; and independent start and stop 
channels for time interval measurements, 
with selectable triggering level and trigger- 
i slope. For frequency measurement, the 

own waves or impulses are anphed to 
an electronic gate. When the gate open, 


these are passed to the counter circuits. 
When the gate is closed, the counters dis- 
play the counted value. The pe is opened 
or an accurate time interval based on an 
internal temperature-controlled quartz crys- 
pa pee gece standard. For period or — 
interv: 


the output of the internal frequency stand- 
ard during one or more cycles of the un- 
known frequency, or between two impulses, 
between which is to be meas- 
ured. The instruments are arranged so that 
the counted value can be disp 
reselected period of time, adjustable uP 
o ten: seconds, or indefinitely by man 
control.—_Hewlett-Packard Co., 395 e Mill 
Road, Palo Alto, Calif—TELE- & 
ELECTRONIC INDUSTRIES 


Subminiature Connectors 
(2-512) 
Type U series is a companion to the type 


D series of Cannon ar subminiature 
connectors. The U line was developed to ful- 


fill requirements involving fewer contacts 
than are contained in the smallest of the D 
line. Primarily intended to afford a quick, 
compact electrical connect and disconnect, it 


able in 3, 6, and 12 contact 6 
Cannon UA line, the cable entries of the 
cord connectors are protected with 
#62 resilient sleeves. Latching is accom- 


Los 
TR 


31, Calif. TELE-TECH 
ONIC INDUSTRIES 
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Engineers at IRE meeting 


ig) | Kiystrons (1-617) Vish0°% ac Weorge Clanel aq tia"aar: Plug-in Packages (2-143) 
> ket St., Newark 5, N. J.—TELE-TECH & en “20” plug packages bail 

0) Four = and eet Aten ery foe ico. ELECTRONIC INDUSTRIES color-coded to socket for quick locating, but 

g sys. radar om oat iemia edness against me- peti no ag ¥en so spare — oe 

cco Ff chanical shock and vibration, and complete plished. by into Provind oe gg cat a ——- 

le | flequency stability ‘regardless of ambient © UMF Oscillator Triode (2-316) circuitry in logical 


changes. The last characteristic will 
x perostrated © by actual operation of one The new “H type GAF4 oscillator 
of the tu 


der atmospheric pressures triode has a T5%% mule, and small-button 
, fs (E7-1) base. Direct interelectrodes grid- 

to-plate input, and output capacitances are 
os ctively, 1.9 wuf,2.2 uuf, and 0.45 uuf. As 
lass A amplifier, its performance data and 
dhasteaturiohias are as follows: heater voltage 
6.3 v; heater current, 0.225 amps; dc plate 
voltage 100 v.; cathode bias resistor 150 
ohms; transconductance 75 uwmhos; plate cur- 


rent 20 ma; amplification factor 16. As an 
pine Th oh at 950° c, _—_ voltage is 100 dc 
v.; grid #1 vol «é de v. from d 
resistor of 10,000 o late current de 
ma; approx. grid current 400 de ua; 
power output 160 mw.—H m Radio & 
semen Co., Div. of C Lt ae 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES 
: sub-units and mounting vertically; — 
3 from sea level to 80,000 ft. altitude. Rotary Exhaust & straight through connections and_ tral 
The V-260 local oscillator for Sealing Machine (2-400) SSS oe eee 
mobile ter. it is cn hly non-microphonic, 9g outgoing leads by Alden slide-in ba con- 
and the tuner, free form chatter and nectors; housing circuitry and electronic 
systems. The V-280 is designed for radar There are no sliding valves at the center gear in Alden plus. in packages and Alden 
backlash, is well adapted motor tuned of a new high vacuum, high speed, rotary slide-in basic chassis; pear ox gg, ag SE me fontiy 
beacon or low- -power transmitter operation exhaust and sealing machine for miniature sensing units that are tell-tal : 
under severe mechanical punishment. The and subminiature pr Be woe tubes. Pumping is signal and locate trouble; pve eee mr om 3 
lock-nut tuner holds the tebe on frequency et nee 1 an easily removable pack- by coded Alden unit cables which rmit 
under shocks of several hundred g. The Eee mposed of a mechanical units to be connected in the field as fast as . 
V-270 and V-290, electrically identical with snane oil diffusion pump, a unloaded without need for trained T- %- 
V-260 and V-280, are fitted with silicon-rub- pump, “& high operated valve and a compres- sonnel. — Alden Products Co., 117 N. : 
ber-potted base and reflector connections, aan port. e unit will produce a pressure St., Brockton 64, Mass. — TELE- TECH & : 
conventional base and reflector of less than 0.1 micron at the port in the ELECTRONIC INDUSTRIES. £ 
fae for highvaltituae or high humidity serv- itions immediately ahead of Hhe tip-off. 2 
ice. All four of the tubes have a f uency e machine is non-indexing; that is there Plug (3- -114 ) Be 
to 10,000 MC.—Varian are no starting and stopping motions. Once 


990 Varian St., San Carl Calif.— 


= tg A new 3-conductor type “Littel-Plug” 
CH & ELECTRONIC INDUSTRIES in. 


with 0.2065 diameter sleeve is an- 


Design and material are 
in Be Sa with specification JAN- P-642. 
Po teen fy ae, 1328 N, = St., 4 


Vibration Mounting (2-124) 


y vibration mountings known as Tem- 
eure proof) because of their 
function pet ‘. throughout . 
ine: doahenee Aircraft Receiver (1-413) 
th JAN-C-172A equipment. According to Crystal controlled reception on 360 chan- 
} manufacturer, eg ag! mountings not nels spaced 50 KC apart in the 118.0 to 
ass but exceed requirements of 135.9 MC band is provided by the RA-188 
ification AN-E-16 which requires that VHF aircraft receiver. Selection of the de- 
untings withstand a 30G drop test. Fric- 
dampers are designed into nent 
untings to prevent excessive eg uipment 
at resonant frequencies. Mounting in motion the turret turns continuously seal- 
ft has been redu to a negligible ing in the envelopes to the base, erring 
bunt, eae eliminates the tendency of to the pumping position, and finally oe 
ip - a So droop after long per- off the tubulation. The continuous motion of 
of service emproof mountings func- the turret is said to permit production rates 
tion nny over a wide range of load- 25% to 30% greater than the conventional 


in . which makes it practical for manu- machines. The machine is normally supplied 
pris stan Upon one mounti with 16 pumping and sealing heads, “how- 
at oon —Lo ever, this can be increased 1 to 32 e 
ethods 0., 1635 1 3 St., Pa. production rates are required — Consol - 
TELE-TECH & BUECTRONIC INDUSTRIES dated yorum Se. Ridge 


Rochester ELEC- 
TRONIC * RDUSTRIES 


Bree 


Bi Tater 8. Care bag Pn rn en a 


Miniature Thermostat (4-131) 


206) a i : Autotransformer (4-113) i 
Model minia’ ostat measures ie 
ix %& x } in. It is totally gnsinbed and Model PT-1 Decatran is a precision auto- ; 
re tri-element strain relief construction transformer capable of high accuracy and ex- 
> wid ratures treme resolution in the measurement of ac ; 


sired frequency is accom ed by means of 
cen- ti a le “finger-tip” control calibrated 
ire clinch: terminal lugs make as- an ac bridge pm as an impedance trans- in uency and located in the 


fi easy. tem- former. Accura of indicated ratio is cockpit of the aircraft. Operation is from 
ole Bacon ~ Tart, wih ommniiy +0.005% from 50 3000 CPS. Accuracy de- either a 27.5 v. de or 115 v. ac (300 to 1000 
Fe normally closed contacts. It has creases above 3000 CPS to about te Jo at gee B gare ee Bh te ges gh a 


CPS) 
1 part in cluding 
i } dard JAN-Al- D iD ti A ATR)” form factor 
ovable side 


Open c 
pedance is capreiiniely 150 he . Tem- 
rature has no effect on accuracy. whe 3 i 


a __ 


— the ‘Tatio arm and the + 
is read directly by means of 3 pet age push than 2.5av. on all ‘channels. urious 
By button switches and a ten turn precision ng agen is at least 75 db. 
potentiometer. Unusually low source im- ble from receiver 
pedance enables this unit to be used in ap- 
plications oe a ese gg device 
PO. Box 1 W. Los Angeles 25, in at of oe 
. O. Box s — 
BO, Bax 13886, Wi Los Ang INDUSTRIES TECH & & ELECTRO C INDUSTRIES 
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FM Monitor 


(2-106) 


Model MD-33 FM monitor is designed to 

supply t the peat for a single instrument cap- 
the modulation of 

emations ope’ from 25 to 174 MC. It 


e on two bands, 25 to 70 MC 


covers this 
and 70 to 174 MC. A 4-in. el meter, used 
to indicate modulation s » has a linear 
scale with 20 KC maximum indication. A 

flasher circuit is included which is ex- 
tremely fast in its reaction _— Ag agar 
when peaks exceed a certain t limit. A 
two position switch adjusts the mig an cir- 
cuit for indication of either of two values 
of swing. Normally the unit is set to in- 
dicate at 7.5 and iS KC. 1 better 
than 1 mv. to 140 MC and better than 2 mv. 
from 140 to 174 MC. Automatic frequency 
control is applied to local oscillator to facili- 
tate tuning and to permit continuous moni- 
toring of station transmitters. Audio output 
‘s approximately 5 v. RMS.at rear terminals 


is adjustable from front panel. Frequency 
response of this output volte e is flat be- 
tveen 100 CPS and 15 C.—Browning 
Taboratories, Inc., 750 Main St., Winchester, 
Mass.—' -TECH & ELECTRONIC IN- 
DUSTRIES 
Attenuation Network Series 
(4-118) 


A new type direct-reading, precision, non- 
emp tee beg attenua’ jon network has 
es for gain and loss measure- 

poo ‘ot ters, transformers, amplifiers and 
associated transmission equipment for both 
the audio and video range. The operation 
a © 3 tS; con: be extended to to 10 MC 


it ik cresbublais te taken in shielding the ex- 
ternal. leads. The new 7 i 
mounted on an alumili 
in an attractive metal ¢ab t. Ea 

dial provides 11 10 steps of at- 
tenuation; each de is shielded in a brass 


in decibel 

and detents on the indi- 

me al Seeade. pos: tively prevent over-travel. 
Both balanced “H” and “‘T” networks are 


cy 
cand eg made for various 
ts—The Daven Com- 
af, it C Central Ave., Newark 4, 
& ELECTRONIC INDUS- 


es Tubes (4-622) 
Two new Xenon Thyratron rectifier tubes, 
C5F 14/6278 and C3R14, have 
carbon that 


— more efficient plate 
tremendo 


dissipation and can us OVver- 
loads. Ri makes them es- 
y applicable for sh - 
up to 200 g. on to use as con- 

, adaptable 


various tuning and controlling functions. 


$10 Million of Military and 


BOOTH NUMBERS 


at which equipment described will be on 
on display in Grand Central Palace are 
indicated by numbers in parenthesis 


Precious metal grid Porat ag — con- 
trol through ranges of primer 
requiring iess grid current, by of control 
due to stand-by service is eliminated. Im- 
proved cathode srocess results in low 
are drop, long life and substantial 7 a. 
reserve. Both tubes have 14 v., 2.5 

heaters with indirectly heated cathodes, ae 
erage arc drop is 10 v. or less. Their ambi- 
ent temperature range is -55°C to -75°C. 
The tubes have identical physical dimensions 
(diameter 2 in., length 5 in. “pone. 
tions are made. from flexible by aving 
closed #6 lugs. The t 14 76287 has 
flexible anode connection. iniices anode 
current is 5 amps. Peak —— current is 
60 aera Peak anode es 750 v. De- 


‘eoleetion time ra ens than 200 w secs. The 
type C3R14 extended anode connention is 
made through a medium cap without flexible 
pages ay e anode current is 3 amps with 
ph eae e current of 30 amps. Pe. 
vo tage te is 1000 v. The C3R1 
an extremely low deionization — “ ae 
175 mw secs.—Taylor A 
Wabansia Ave., Chicago 4 tere TECH 
& ELECTRONIC INDUSTRIES 


Mobile Communications 
Equipment (1-413) 

an sage transmitter, ‘gas and power 
supp: 


chassis packaged in a single com- 
pact case for 152-174 MC band provide sin- 


gle or dual channel operation. Known as 
the Traffic-master, this unit is said to meet 
or exceed all present ay 
as set forth by the FCC, RTMA, IRE and 
AAR for general VHF mobile operation. Fre- 
quency stability of transmitter is +.0006% 
with oven type crystal. +.0025% “without 
oven. Temperature range is from —40°C to 
+70°C. The receiver is a crystal-controlled, 
15-tube double conversion type superhetero- 
dyne and incorporates an extremely sensitive 
and effective squelch. The audio o is 
located on the power supply chase. lec- 
tivity of receiver is —100 4 a more at +30 
KC. No i-f tun 


° adjustment required; —6 
db or less at +15 KC da end "Radio, Balti- 


& ELECTRO: 


more 4, Md.— -TECH 
INDUSTRIES 


High Power Load (4-126) 


311 hi power load consists of a 
stainless steel jacket containing a lossy tte. 
terial which is ope und tapered to maintain 
uniform power dissipation as well as to 


achieve a low VSWR. The lossy material js 


impr ted to prevent ing 
impregna from adversely aftectine load de 
formance. Absorbed power is rier by 
heat-radiating fins surrounding the jacket 
and forced air cooling of the load is nat re- 
quired up to full rated power. Belay 
range is 1.15-1.25 kmc/s. 
power is 1000 ern Maximum VSWR . 1 
and maximum r: “— % power 1.0 yoegawe awa 
Bogart Mfg. ong e 
N. ¥.—TELE-TECH & ELECTR TRONIC IND 
IES 


HF Impulse Relay (2-306) 


The Type T, high-frequency impulse relay, 
has been developed by C. P. Clare & Co, for 

applications which require a highly sensitive 
relay free from contact bounce and capable 
of a number of o oo at extremely high 
speed. The unit has a pull-in time of 120 4 
secs. and a drop-out. time of 100 wu secs. 


which enable it to follow 2,500 CPS, aperi- 
odic to 1,000 CPS. Fol lowing a run-in od 
of 1 x 10° operations in - typical application 
it has a life expectanc x 10° operations 
with a 0.75 ma contac pha over a re 
period without readjustment.—C. 
y Co., 4719 W. Sunnyside Ave. Chica 
Ill.—TELE-TECH & ELECTRONIC cage 3 
TRIES 


Miniature Resolver 


While employed primarily for computer 
ap Sbeations;” the new REAC miniature re- 
solver can be used wherever it is desi 

resolve vectors into the rectangular compo- 
— or to Os vectors from rectangu- 


lar a aR Accuracy is + 


from —55°C 67°F 


New York 28 
TRONIC I NOUSTRIES 
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Radar Test Set (1-520) 
2 S-Band radar test - 
Er’ capecesden and. Tepiaces, Goth the 


able) persedes and 

7S.147 van TS.148 err a contains several 

units in one case, signal generator, 

wavemeter, spectrum yond zer, ring. th meter, 
g the band 


and a counter: ove 


from 8500-9600 MC, it is designed to make 
comprehensive tests on a complete radar 
system. Tests and measurements possible 
are: transmitter, receiver, and local oscillator 
emg transmitter power; antenna re- 

ons and determination of SWR; trans- 
mitter pulse spectrum; cell receiver 
time; tr cell reception lose; receiver noise 

er level; IF response curve en aS AFC 
artininater response. Because of its com- 
pact wd =< =n snave. ed is espe- 
cially table for pre-filight work on air- 
borne B-pend radar.—Ma: Instruments 


rcoi 

De 23-25 ag St., New York, 
N. yo PLE TECH 
DUSTRIES 


ELECTRONIC IN- 


(3-309) 
Encapsulated Toroid Coil 


The new MHycor P toroid coil, 
hermetically encapsula ina ee tough 
plastic compound withstands ambient 


temperature range of 55°C to 130°C; 95% 
oy: boil salt water, and an excep- 
iegree of mechanical shock. 

makes them ideal for use in 


-TECH CTRONIG INDUSTRIES 


a Delay Lines (2-510) 
A new Bh ang rong tool, “Fused Quartz Ul- 


; e ito. 
munication s ; loran radar system com- 
puters; cosh: Acggant decoding of signals; 


Commercial Equipment on Display 


automatic machinery; and television. In 
“Fused Quartz Delay Lines” electrical energy 
is converted into sound energy, passed 
through the fused quartz, and reconverted 
into electrical ener, by means of Piezo- 
electric quartz transducers which are bonded 
to either or both ends of the go Delay 


the present frequency range of the new 
-100 MC, bs delay on 


Stability is 
related end use Bt ap per Stab: le is 
+2% tween +85 

juartz Ultrasonic Delay Lines” Gaskeoned ted and 
custom built to individual fen ae. 
Bliley Electric Co., Union Station Bldg. 
Erie, Pa.—_TELE-TECH & ELECTRONIC 
DUSTRIES 


Tube Tester (2-118) 

Designated as the Model 533AP, a 
sional t; tube tester is now availab easa 
radio- and communication technician’s 
portable for on-location or shop bench serv- 
icing. ent provides many new 
features to increase the accuracy and com- 
pleteness of test on all tubes normally en- 
countered in electronic equipment mainte- 
nance. It is built with Bg og dynamic 
mutual conductance circuits to permit tube 
tests under simulated operating condition 
and contains micromho ranges of 0-3000, 
6000, 15,000. It includes new built-in bias 
fuse to prevent accidental damage to bias 
otentiometer; a 5 in. static-free meter with 
arge easy-to-read scales. The unit contains 
calibra GM _ circuit; inco 


rofes- 


It accurately tests the latest tubes, including 
miniature and subminiature types. Model 
533 AP has sturdy portable case with de- 
tachable cover and is attractively | covered 
with durable black leatherette. 1634 in. wide, 
183g in. long, 742 in. deep. 110-130 VAC, 40 
watts. 24 lbs. net weight. Model 533 AC is 
housed in an attractive hammertex blue steel 
case with polished aluminum panel for 
laboratory table or tube dealer’s counter 
use. 1742 in. wide, 1842 in. lo 6 in. 

24 lbs. net weight. Also availa’ le as Model 
533AD, is the Hickok steel display case de- 
signed to stand upright on the technician’s 
bench and match the set of other Hickok 
signal generators and test instruments. 17 in. 
wide, 18144 in. high, 11 in. deep. Either of 


the 3 cases are optional at no inerease in 
cost._-Hickok Electrical len 
10606 Dupont Ave., Cleveland 8 Ohio.— 
TELE-TECH & ELECTRONIC INDUSTRIES 


Decade Counter Switch 


A new decade switch has been a dastoned 
particularly for work which req di- 
cation of shaft position at a ‘seats point. 
Contact els are modified so that ther rotor 
arm makes electrical contact every tenth 
revolution of the input shaft. The switch 
operates somewhat like a visual counter in- 
dicator in that an electrical contact is sub- 
stituted for each digit seen on the wheel 
scale. Designed for applications that require 
switching one circuit after complete rota- 
tion, or switch-cycling another circuit after 
complete rotation, or switch-cy another 
circuit, the first section mane revolu- 
tions for 1 rev. of the second af and in 
turn requires 10 rev. to 1 of the third sec- 
tion, ete. Five contact panel decades are 
arranged through a series of ‘intermittent 
gear reduction mechanisms providing a total 
of 99,999 switch positions. Erne number of 
decade panels can be varied to suit individ- 
ual one. Offered for application in 
compu . recorders, remote indicators and 
caablas bith speed opeiadion ue te tee tren: 
enables operation up 

000 VDC insulation. Silver alloy contacts 
and rotors assure a minimum of two to three 
million operations—The Daven Co., 191 
Central Avenue, Newark 4, N. J.—TELE- 
TECH & ELECTRONIC INDUSTRIES 


Other Products Being Shown 


In addition to the many products 
described elsewhere in this issue, the 
following exhibits to be presented at the 
IRE Show, March 23-26, should prove 
of interest to engineers. Booth numbers 
are shown in parentheses. 

Amperex Electronic Corp. (1-310)— 
High-power air-cooled tube, UHF 
tubes, magnetrons, transistors, thyra- 
trons, klystrons, beam deflection tube. 

Andrew Corp. (2-120)—UHF trans- 
mission line and waveguide, UHF an- 
tennas, coaxial fittings. 

Avery Adhesive Label Corp. (4-817) 
—Pressure-sensitive labels and dis- 
pensers. 

Boesch Mfg. Co. (3-211)—Toroidal 
coil winding machines, tape winders. 


Bomac Labs. Inc. (4-907)—Gas 
switching tubes, thyratrons, semicon- 
ductors, TR _ systems, pressurizing 
windows. 


Brush Electronics Co. (1-809)—Weld- 
ing analyzer, magnetic recording com- 
ponents, surface finish indicator. 

Bussman Mfg. Co. (3-120)—Dual-ele- 
ment and fast acting fuses; fuse blocks, 
clips and holders. 
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Centralab (2-403)—Printed circuits, 
variable resistors, switches, electronic 
organ banks, ceramic capacitors and 
insulators. 

Engineering Research Assoc. (4-913) 
—Computers, storage drums, analog- 
to-digital converters, conveyor line 
sorting system, delay lines. 

Hytron Radio & Electronics (2-316) 
—Filter-reactor tube, germaniym di- 
odes, tubes, transistors. 

Kester Solder Co. (2-411)—Latest 
applications of pre-formed solder. 

National Research Corp. (1-705)— 
Refined metals, diffusion pump, vacuum 
gauge. 

Product Development Co. (3-115)— 
UHF-TV waveguide and transmission 
lines, fittings, reflectors, connectors, 
antenna assemblies. 

Shallcross Mfg. Co. (2-210)—Her- 
metically-sealed wirewound resistors. 

Victory Engineering Corp. (3-403)— 
Subminiature thermistors. 

Waldes-Kohinor, Inc. (2-127)—In- 
ternal grooving tools, E-rings and 
dispenser 


PRR etek eT ah 


Exhibitors at IRE Convention 


IRE Show Management's List features over 400 companies displaying 
$10 million of latest equipment at Grand Central Palace in New York 


Asterisks indicate exhibitor is also 


occupying adjacent booths 


Ree Eng. & Mach., Pa. 
Aerovox Corp., Mass. 1-602¢ 
Aircraft-Marine, Pa. 4-502 
Aircraft Transimr.,N.J. 4-213 
Air-Marine Motors,N.Y. 4-315 
Airpax Products, Md. 4-212 
Airtron, N.J. 3-102 
Alden Electr., Mass. 2-144 
“Alden Products, Mass. 2-143 
Alfax Paper, Mass. 2-145 
Allegh. Ludlum, Pa. 1-406* 
Allied Control, N.Y. 2-209 
Alpha Metals, N.J. 3-512 
Alpha Wire, N.Y. 4-604 
Altec Lansing, N.Y. 3-317 
Amer. Elec. Mot.,Calif. 4-717 
American Lava, Tenn. 1-606 
Amer. Phenolic, Ill. 1-101¢ 
Amer. Radio Hdwr.,N.Y. 4-701 
Amer. Tel. & Rad.,Minn. 2-304 
Amperex Electr., N.Y. 1-310* 
Ampex Elec., Calif. 4-405 
Amplifier Corp., N.Y. 3-314 
Andrew Corp., Ill. 2-120 
Anton Electr. Labs. ;N, ¥. 4-108 
Applied Science, N.J. 4-806 
Arco Electr., N.Y. 4-308 
Arnold Eng. Co., Ill. 1-406* 
Astron Corp., N.J. 4-707 
Atomic Instr. Co., Mass. 4-109* 
Audio Devices, N.Y. 3-305 
Audiocom, Inc., Mass. 3-310 
Automatic Elec. Sales, Ill, 2-203 
Avery Adh. Label, Calif. 4-817¢* 
Avion Instr. Corp., N.J. 3-408 
Ballantine Labs., N.J. 1-112 
Barker & Williamson, Pa. 2-128 
Barry Corp., Mass. 2-312 
Bart Labs., N.J. 3-525 
Beam Instruments, N.Y. 2-117 
Bendix Aviation, Md. 1-413* 
Berkeley Scientific, Calif. 4-302* 
Berlant Assoc., Calif, 3-304A 
Beta Electric Corp., N. Y¥.2-138 
Bird Electr. Corp., Ohio 2-410 
Bliley Electric Co., Pa. 2-510 
Bodnar Industries, N.Y. 4-708 
Boesch Mfg. Co., Conn, 3-211 
Bogart Mfg. Corp., N.Y. 4-126 
Bogue Electric Mfg. ,N.J. 4-205 
Romac Lahs., Mass. 4-907 
Bond Electr. Corp.,N.J. 4-614 
Boonton Radio, N.J, 2-521¢ 
Borg Corp., Geo. W., Wis.2-517 
Brady Co., W. H., Wis. 2-503 
Brand & Co., Wm.H. ,Conné-519 
Brentano's, N.Y. 2-501¢ 
British Industries, N.Y. 2-535 
Brooks & Perkins, Mich. 1-706 
Brown Electro-Meas,,Ore. 4-917 
Browning Labe., Mass. ps 4 
Brush Electr,, Ohio i- 
Buggie & Co,, H.H,,Ohio 4-520 
Burlingame Assoc., N.Y, 2-134 
Burlington Instr., lowa 2-323 
Burroughs Add, Mach,Pa. 4-921 
Bussmann Mfg., Mo. 3-120 
C.G.S, Labs,, Conn. 2-125¢ 
C & H Supply Co., Wash. 3-526 
Caidwell-Cl oN.Y. 2-215 
Calidyne Co., Mass. 2-518 
Cambridge Therm. , Mass. 2-218 
Cannon Electric, Calif. 2-512 
Capitol Radio Eng.,D.C. 3-106 
Carboloy Dept. ,GE, Mich. 1-601 
Cargo Packers, N.Y. 4-802 
Centralab, Wis. 2-403 
Century Geophys,, Texas 3-203 
Chase Resistor, N.J. 4-712 
Chatham Electr., NJ. 4-512 
Chester Cable, N.Y. 4-704 
Chicago Tel, Supply, ind. 4-608 
Clare & Go., C. P., Ul, 2-306 
Clarostat Mfg. Co., N.H, 2-507¢ 
Cleveland Contmr.,Ohico 2-309 
Ciba Ce., N.Y. 4-909 


3-204% 


EO CR ea 


Cohn, Sigmund, N.Y. 2-214 
Coil Winding Equip.,N.Y. 3-521 
Collins Radio Co. , lowa 1-801¢ 
Commun, Measure.,N.J, 4-418 
Condenser Prods., Ill. -2-112 
Consolidated Eng., Calif. 4-413* 
Consol, Vacuum, N.Y. 2-408* 
Constantin & Ca,L,L.,NJ. 4-422 
Continental Carbon, Ohio 2-133 
Cont. -Diamond Fibre ,Del. 4-603 
Copperweld Steel Co. , Pa. 4-911 
Cornell-Dubilier, N.J. 1-807¢* 
Corning Glass Works, N.Y.1-416* 
Cramer Co,, R.W., Conn, 3-504* 
Crest Labs., N.Y. 4-128 
Crosby Labs., N.Y. 4-808 
Crucible Steel Co., N.Y. 4-203* 
Curtis Dev. & Mfig., Wis. 3-514 
DX Radio Prods., Ill. 3-502 
Dale Products, Nebr. 4-129 
Daven Co., N. J. 1-118* 
Davis Pub., Bryan, N.Y. 2-201 
Decade Instr., N. J. 4-905 
DeJur-Amsco, N.Y. 4-125 
Deutschmann, Tobe, Mass.3-520 
Dialight Corp., N.Y. 1-504 
Diamond Mfg., Mass. 4-309 
Diamond Micro., Mass. 4-309 
Driver, Wilbur B., N.J. 2-103¢ 
DuMont Labs.,CRT,N.J. 1-212% 
DuMont, Tel. Trans.,N.J, 1-208¢ 
DuMont, Inst.Div.,N.J. 1-214¢ 
Dumont Electric, N.Y. 4-504 
Dyna-Labs., N.Y. 4-402 
Eby, Hugh H., Pa. 2-101 
Edin Co., Mass. 4-421 
Edison, Thomas A., N.J. 4-714 
Eitel-McCullough, Calif. 1-519 
Elas, Stop Nut, N.J. 4-209% 
Elco Corp., Pa. 4-313 
Electra Mig. Co., Mo. 4-217 
Electric Regulator,Conn. 4-118 
Electcl, Indus., N.J. 2-314 
Electro Precision, N.Y. 3-410 
Electro Tec Corp., N.J. 4-215 
Electr. Assoc., N.J. 1-114* 
Electr. Computer, N.Y. 4-425* 
Electr. Devices, N.Y. 4-219 
Electr. Instr. Co.,N.Y. 4-401 
Electr, Mechanics, N.J, 4-610 
Electr. Parts Mfg.,N.J. 3-508 
Electr. Tube Corp.,Pa. 2-519 
Empire Devices, N.Y. 2-147 
Eng. Resch, Assoc., Minn.4-913* 
Equipto Div.,Aurora, il, 4-805 
Erie Resistor, Pa. 1-123 
Fairchild Camera, N.Y. 2-405* 
Fairchild Recordg.,N.Y. 3-400 
Falstrom Co., N.J. 4-507 
Federal Telecom. ,N.J. 
Fed, Tel. & Radio, N.J. 
Fed, Tool Eng. Co.,N.J. 4-505 
Federated Metals, N.Y. 4-511* 
Ferris Instr. Co., N.J. 1-30l¢ 
Filtron Co., N.Y. 1-502 
Finn & Co., T. R., N.Y. 4-611 
Fisher Radio Corp.,N.Y¥. 3-304A 
Ford Instr. Co.. N.Y. 2-315 
Freed Transimr.,N.Y. 1-109 
Furst Electronics, Ill. 3-104 
Fusite Corp., Ohio 3-109 
Gates Radio Co., Ill. 2-324% 
General Ceramics,N.J. 1-506 
General Electric,N. Y. 1-201* 
General Electric, N.Y. 4-120 
General Instr., N.J. 4-518 
Gen, Precision Lab.,N. Y, 1-407* 
General Radio, Mass. 1-121¢ 
Gen, Transformer, ll. 4-310 
Germanium Prods, N.J, 4-605 
Gertsch Prods., Calif, 4-113 
Giannini, G, M,, Calif. 4-706 
Gombos Co,, John, N.J, 2-516 
Grent Pulley, N.Y. 4-306 
Gray Mfg. Co., N.Y. 1-402* 
Grayhill, Il. 4-612 


Fed. Hall 
Fed. Hall 


Green lristr, Co., Maes, 3-118 
Guardian Electric, Ill, 
Halldorson Trans. , Ill, 
Hammarlund Mfg., N.Y. 
Hastings Instr. Co, , Va. 
Haydon Co., A. W., Conn, 
Heiland Research, Colo. 
Heinemann Elec., N.J. 
Heldor Bushing, N.J. 2-Jll 
Helipet.Corp., Calif, 1-120 
Heminway.& Bartlett,N.Y, 3-513 
Heppney Mfg. Co., Ill. 3-312 
Hermetic Seal Prods,,N.J, 1-701 
Hewlett-Packard, Calif. 1-509¢ 
Hickok Elec., Ohio 2-118 
Hi-Q Div., Aerovox,N.¥, 1-602¢ 
Hubbell, Harvey, Conn, 4-515 
Hudson Tool & Die,N.J. 3-208 
‘Hughes Aircraft Co. ,Calif.4-814 
‘Hughes Co,, Kenneth, N.Y¥.4-617 
, Hycor Co., Calif, 3-309 
| Hytron Radio, Mass. 2-316% 
Illinois Condenser, Lil. 4-222 
Indiana Steel Prods.,Ind. 2-208 
Indus. Hardware, N.Y, 2-101 
Indus. Prods., Conn. 2-320* 
Indus, Tape Corp., N.J, 4-607 
Instr. Specialties, N.J, 3-110 
Instr, Publishing, Pa. 2-108 
Insuline Corp., N.Y. 2-202 
International Nicke!,N,Y. 1-521 
Internatl, Resistance,Pa, 1-110 
J-B-T Instruments, Conn, 2-130 
JIFD Mfg. Co., N.Y. 2-334 
Jeffers Electronics, Pa, 4-127 
Jennings Radio, Calif. 4-211 
Jensen Mfg. Co., Ill. 3-506* 
Jones Div., Cinch, Il, 2-505* 
Kalbfell Labs, Calif. 2-206% 
Karp Metal Prods., N.Y, 1-510¢ 
Kay Electric Co., N.J. 1-401 
Kenyon Trans., N.Y. 1-615 
Kepco Labs., N.Y. 4-4066 
Kester Solder., Ill. 2-411 
Ketay Mfg. Corp., N.Y. 4-711 
Keystone Products,N.J. 4-609 
Kimble Glass Co.,'Ohio 1-124% 
Kings Electronics, N.Y. 2-204 
Knights Co., James,Ill, 2-109 
Krohn-Hite Instr., Mass, 4-301 
Kulka Electric, N.Y. 2-139 
Kupfrian Mfg. Co., N.Y, 3-101 
Lab. for Electr,, Mass, 4-105* 
Lambda Electr., N.Y. 3-501 
LaPointe Electr,, Conn. 4-503 
Lavoie Labs., N.J, 1-126* 
Leland, G, H,, Ohio 4-820 
Littelfuse, Inc., Ml. 1-702 
Lord Mig. Co., Pa. 2-124 
M B Mfg. Co., Conn. 2-110 
Machiett Labs., Conn. 1-116* 
Maclen Corp., D. C. 4-810¢ 
MacLeod & Hanopol,Mass. 4-919 
Magnecord, Il, 3-301 
Magnetic Amplifiers, N. ¥.4-206 
Magnetics, Inc., Pa. 4-616 
Makepeace, D, E., Mass, 3-401 
Mallory, P.R., Ind. 1-515¢ 
Marconi Instr., N.Y. 1-520 
Marion Elect,, N.H. 2-303 
McGraw-Hill Pub., N.Y, 2-301¢* 
Measurements Corp. ,N,J.2-327* 
Melpar, Inc., Va, 4-816 
Mepco, Inc., N,J. 2-121 
Metalcraft, N.Y. 4-312 
Metal Powder, N.Y. 4-719 
Metal Textile, N.J. 4-223 
Mica Fabricators, N.Y, 3-517 
Micro Switch, Ill. 2-122 
Microtran Co., N.Y. 4-128 
Microwave Assoc., Mass.4-218 
Microwave Dev,, Mass. 4-601 
Midland Mfg. Co., Kans, 4-613 
Midwestern Geoph,, Okla. 4-403 
Millen Mfg., James,Mass.1-507 
Millivac Instr., N.Y. 4-112 


4-615 
4-214 
4-420 
1-619 
3-212 
4-620 


\ 


3-116* 


Milwaukee Trans.,Wis. 4-807 
Model Eng. & Mfg., Ill, 4-119 
Muirhead & Co., England 4-804 


Muter Co., Ill, 

Mycalex Corp., N, J. 
NRK Mfg. & Eng., Ill. 2-212 
National Co., Inc.,Masé. 2-105 
National Research, Mass, 1-705 


Ney Co., J.M., Conn, 
North Elec, Mfg., Ohio 
Northern Radio, N.Y. 
Nuclear Instr. , Ill. 

Oak Mfg. Co., Ill. 
Ohmite Mfg. Co., Ill. 
Optical Film Eng., Pa. 
PSC Appl. Resgh., Can. 


4-101 
4-517 
3-210 
4-123 
4-606 


2-213 
4-216 
4-122 


Panoramic Radio, N.Y, 
Paramount Paper, Ind. 
Par-Metal Prods.,N.Y. 
Penta Labs., Calif. 
Phalo Plastics, Mass. 
Philco Corp., Pa. 
Phillips Control, Ill. 4-702 
Photocircuits Corp., N. Y.4-102 
Pioneer Elec., Ill. 3-519 
Plastoid Corp., N.Y. 4-305 
Polarad Electr., N.Y. 2-511 
Polymer Corp., Pa. 3-503 
Polytechnic Res., N.Y. 2-513 
Potter & Brumfield, Ind, 2-407 
Potter Instr. Co., N.Y. 1-113 
Precise Dev. Corp.,N.Y¥. 4-426* 
Precision Appar., N.Y, 2-307 
Premier Met. Etch.,N, Y¥. 4-710 
Premier Met. Prod,N.Y, 4-509 
Presto Recording, N.J. 3-306 
Price Elec, Corp., Md, 4-501 
Product Dev. Co.,,N.J, 3-115 
Production Tool, N.Y. 3-522 
Pyramid Elec, Co.; N.J, 2-310 
REF Mig. Corp., N.Y, 3-302 
Racon Electric, N.Y. 3-315 
Radell Corr.,Puerto Rico 4-121 
Radio Corp.of Armer.,NJ. 1-304* 
Radio-Electronics, N.Y, 2-141 
Radio Magazines, N.Y, 3-316 
Radio Materials, Ill, 2-509 
Radio Receptor Co., N, ¥.2-113 
Radio & Tel. News, N.Y, 3-402 
Radioactive Prods. , Mich, 4-115 
Rawson Elec,, Mass. 2-412 
Raymond Eng., Conn, 4-903 
Raytheon Mfg., Mass. 1-422¢ 
Reeves Instr., N.Y, 1-423 
Rex Corp., Mass, 3-119 
Rhode I, Ins. Wire.,R,I, 4-703 
Rider, John F., N.Y. 3-523 
Riester & Thesmacher, O, 4-130 
Robinson Aviation, N.J, 2-216% 
Rola Co., Ohio 3-506* 
Rolier-Smith Corp.,Pa. 4-521 
Rotron Mfg. Co., N.Y. 3-201 
Rutherford Electr., Calif. 3-111 
Sanborn Co,, Mass, 2-116 
Sangamo Electric, Ill. 3-510 
Scheidl Mig. Co., N, Y. 4-416 
Schutter, Carl W., N.¥. 2-205 
Scientific Electric, N.J, 1-605 
Scientific Specits., Mass, 4-822 
.Secon Metals Corp.,N.Y. 4-506 
Servo Corp., N.Y. 
Servomechanisms, N.Y. 
Sessions Clock, Conn, 
Shallcross Mig. Co.,Pa, 2-210¢ 
Sheldon Electric, N.J. 3-206¢ 
Sigma Instr., Mass. 2-311 
Simpson Electric, Ill. 1-128 
Smith, Herman H., N.Y. 3-511 
Sola Electric Co., Ill. 1-405 
Sorensen & Co,, Conn. 2-318* 
Southwstn, Indus,, Texas 4-116* 
Speer, Resistor, Pa, 4-127 


2-123 
4-705 
2-119 
4-710 
4-508 


Multi-Metal Wire Cl,,N, Y4-314¢ 
3-506* 
1-130* 
National Carbon Co,,N,¥, 1-S14* 


New Hermes Engrav.,N. ¥2-131* 


Panelyte (St. Regis),N, Y¥. 4-619* 


1-501* 


Spencer-Kennedy, Mass, 
Sperry Gyroscope, N.Y, 
Sprague Electric, Mass, 
Square Root Mfg., 2 A 


Stand, Elec, Time, Mass, 4-417 


Standard Piezo, Pa. 
Standard Transfmr., Il, 
Stevens, George, Ill, 
Stevens Mfg. Co., Ohio 
Stupakoff Ceramic, Pa, 
Superior Electric, Conn, 
Surprenant Mfg., Mass, 
Swank, Wally B., N.Y. 
Switchcraft, Inc., Ill, 
Sylvania Electric, N.Y. 
Sylvania Electric, N.Y, 
Synthane Corp., Pa. 
Taylor Tubes, Il, 

Tech Labs., N.J. 


2-305 
4-801 
4-516 
2-140 
3-105 
1-103 
4-2018 
4-612 
3-14 
2-102 
1-106¢ 
2-129 
4-622 
2-146 


Tech-Master Prods.,N.Y, 3-112 


Technical Materiel, N.Y, 
Technitrol Eng., Pa. 
Technology Inst., Mass. 
Tektronix, Inc., Ore, 
Telechrome, N.Y, 


1-70 
4-107 
i-th 
2-401¢ 
3-407 


Telechron Dept., GE ,Mase, 1-129 


Teletronics Lab.,N.Y. 
Television Equip. ,N.Y. 
Tel-Instrument, N.J. 


Tensolite Ins, Wire,N.Y. 


Thomas Electr., N.J. 
Thompson Prods., Ohio 
Thor Ceramics, N.J. 
Tinnerman Prods,, Ohio 
Titeflex, Inc., N.J. 
Trad Television, N.J. 
Triad Trans., Calif. 
Triplett Elec. Inst., Ohio 
Truscon Steel Co., Ohio 
Tung-Sol Elec., N.J. 
Ulanet, George, N.J. 
Ungar Elec. Tools, Calif. 


United Catalog Pub. ,N.Y. 


U. S. Gasket Co., N.J.» 
United Transfimr., N.Y. 
Universal Avia., N.Y. 


4-901 
3-406 
2-110 
4-124 
4-220¢ 
3-209 
3-409 
3-404* 
2-308 
4-419 
4-602 
2-504 
2-322 
4-715 
4-131 
4-303 
3-518 
3-103 
1-132 
4-416 


Univ, Loudspeakers, N,Y.3-3Il 


Vacuum-Electr,, N.Y, 
Vacuum Metals, Mass. 
Varian Assoc., Calif. 
Vector Electr., Calif. 
Vectron, Inc., Mass. 


4-404 
1-705 
1-617 
3-515 
3-411 


Victoreen Instr. Co., Ohio 4-10# 


Victory Eng. Corp.,N.J. 
Vitramon, Inc., Conn, 
Waldes Kohinoor, N.Y. 
Wang Labs., Mass. 


3-403 
3-516 
2-127 
4-803 


Ward Leonard Elec.,N.Y, 3-113 


Waveforms, Inc., N.Y. 
Waterman Prods., Pa. 
Welch Sci., W.M., Ill. 


3-313 
1-414 
2-137 


Western Litho. Co, ,Calif. 1-105 


Westinghouse Elec. , Pa. 
Weston Elec. Inst., N.J, 
White Industries, N.Y. 
Whitso, Inc., Ill. 
Wilkor (Aerovox), Ohio 
Wind Turbine Co., Pa. 
Workshop Asesoc., Mass. 


1-610" 
4-409 


1-508 
r-513 


As We Go to Press ++: 


Braun Tool & Instrument, N.J. 
Radium 
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CINCH ELECTRONIC COM-. 
PONENTS ARE STANDARD... 
AVAILABLE AT ELECTRONIC 
JOBBERS EVERYWHERE... 
CONSULT CINCH! 


Cinco MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois [ 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. [am 


BEGUREEREESE BE GE: 


New TV Station Timetable 


Geographical listing of new outlets for which ‘‘post-freeze’”’ FCC grants 
and construction permits have been issued through March 2, 1953 


State and Call Channel Date State and Call Channel Date State and Call Channel Date 
City Letters No. On Air City Letters No. On Air City Letters No. On Air 


ALABAMA MINNESOTA A 

Birmingham WILN 10/53 Duluth KFTV MO Nahevilte Teast WISE-TV 62 4/53 
Birmingham WSEN-TV ° Rochester KROC-TV 10 5/53 Greensboro . 
Gadsden WTVS 4/53 St. Cloud WIJON-TV 7 ba 

Montgomery WCOV-TY 20 3/53 MISSISSIPPI 

sans —— WCO0C-TV 
Mesa KTYL-TV 4/53 MISSOURI 
Tuesen KVOA-TV - 3/53 Givatin (NCE) 

& estus 


Tueson KCNA-TV Kansas City 
ARKANSAS St. Joseph 
Ft. Smith 


38 3/53 


WCOG-TV 57 
Raleigh - WET 28 4/53 
Winston-Salem WTOB-TV 26 8/53 


NORTH DAKOTA 
Fargo 


WDAY-TV 6 
wire 
on WLOK-TV 
Sorinatel Waa ty 
CALIFORNIA melita WLEC-TY 
Fresno . Butte KOPR-TV da WUTV 
Los Angeles KPIK Great Falls KFBB-TV - Zanesville WHIZ-TV 
Los Angeles (NCE) ® NEBRASKA 
Saiinas KICU 9/53 Lineoin KFOR-TV OKLAHOMA 
San Bernardine Lincoln KOLN-TV Lawton KSWO-TV 
Santa Barbara K 3 
Stockton NEVADA OREGON 
COLORADO Reno KZTV Salem 
Colorade Spr 


' NEW JERSEY 

me KOEN Asbury Park WCEE-TV Late '53 veg an 

Atlantie City * . 

Hoorn New Brunswick (NCE) WTLV ° 


Pueblo KDZA-TV aEw uninee 
CONNECTICUT Roswell 
Bridgeport WICC-TV Santa Fe 
WSIL 
rs NEW YORK 
ie Albany (NCE) 
WKNB-TV 30 Binghamton (NCE) 
WNLC-TY 6 /: Buffalo (NCE) 


Buffalo 
WATR-TV Baffalo 


Elmira 
ithaca (NCE) 
Ithaca 


WLEV-TV 


WiTv 
wun ie 4S we gist 
= ston Ww 
WSUN TV 8638 Y My “ae WCSC-TV 
¥ Pough WwW / x 
WIRK-TV 4 wren ) ROH Columbia WNOK-TYV 
WwW 


Syracuse (NCE) HTV Columbia wCcos-TV 
Watertown WWNY-TV Greenville * 
KIDO-TV 
KGEM-TV 


SOUTH DAKOTA 
Sioux Falls KELO-TV 
wtvi 


54 

WHEC-TY : NEW TV STATIONS on the AIR vChattanoos " wryt 
WwIvP D ¢ 

WIVH-TV . “a ie: oe. are own Bd : 


q 


ALABAMA 
INDIANA WKAB-TV 


48 
WFAM-TV WALA-TV 10 KGNC-TV 
Mancie WLBC-TV 
Tueson KOPO-TV 13 
COLORADO 


Celorade Springs KKTV 
Denver KBTV 
KFEL-TW 


Galveston 
Hutehinsen WEEK-TV Jouston (NCE) 
Manhattan (NCE) WSBT-TV Houston 
KENTUCKY LOUISIANA Houston 
Ashland 


Baton Rouge WAFB-TV Lubbock 
MAINE San Angelo 


4 Bangor WABI-TV San Angelo 
— : MISSISSIPPI 


big 

yler 

Jackson Wwivi 

LOUISIANA NEW JERSEY M 
Lake 


aco 
Atlantie City WFPG-TV ichita Falls 
Monroe OHIO 


ichita Falls 
H XFAn.TY Youngstown WKBN-TV ichita Falls KWFT-TV 
MARYLAND ae OREG 
Baltimore 


Youngstown WFMJ-TV v 
REGON 
WITH-TV 


Frederick WFMD-TV 
MASSACHUSETTS 
Fall River 


Oenver 
ILLINOIS 


Saks 


jar esville 
ortland K * 


wwopD-Tv 
WASHINGTON 
WBRE-TV 28 Bellingham KVO0S-TV 
WSBA-TV Tacoma KMO0-TV 
Yakima KIMA-TV 
KTBC-TV Yakima KIT-TV 
KROD-TV 
KTSM-TV WISCONSIN. 
Lubbock KDUB-TV Appleton WNAM-TV 
VIRGINIA Green WBAY-TV 
Lynchburg WLVA-TV 2/53 Madison WKOW-TV 
Roanoke WSLS-TV Madison $s 
Roanoke WROV-TV 2/53 Neenah WNAM-TV 
WASHINGTON Oshkosh WOSH-TV 
Spokane KXLY-TV 
KHQ-TV 6 WYOMING 
KTNT-TV Cheyenne KFBC-TV 


wt KGMB-TV 9 /52 HAWAII 
WKNK-TY KONA Honolulu KAMI 


* Information not available at press time. Tijuana XETV PUERTO RICO 
(NCE) Noncommercial educational station San Juan 


WSEE-TV 
New - 
Springheld 
Holyoke WWLP 
Sorineneld-Holyoke WHYN-TV 
MICHIGAN 
Ann Arbor 


U2RRBR BS 


WPAG-TV 


YBYRSaysets 


WKAQ-TV 2 
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is policed! 
” in- 


Why policed? Because unprecedented cut-price and unethical 
methods in the sale of surplus, obsolete, bankrupt 

and “hot” stocks, etc., have necessitated protection for standard 
brands. Caldwell-Clements’ policy therefore rejects cut-price 
advertising unless brand names or prices are deleted, 

or unless the advertiser has the manufacturer’s consent. 


) In Caldwell-Clements publications, where manufacturers spend 
thousands of dollars to promote acceptance of their brands, 
they do not find their front-of-book advertising nullified 
by page after page of cut-price offers in the back-of-book. 


Here is protection PLUS...given by no other 
publications in the TV-electronic field. 


Deel 


CALDWELL-CLEMENTS, Inc., 
480 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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This is MINIATURIZATION! 


TRANSISTOR MOUNTS 


WASHINGTON 
Hews Letter 


Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau 


"TV HEARING LOAD—The FCC leadership has 
uickly recognized that its task of processing the tre- 
mendous number of applications for television stations 
fhich require hearings, is extremely difficult and that 
ome solution for speedier authorizations must be found. 
letiring FCC Chairman Paul A. Walker told the House 
terstate and Foreign Commerce Committee that with 
e limited numbers of examiners and regular engineer- 
ng and legal staff of the Commission available for the 
earings the FCC has in prospect a hearing load that 
nay last for years. It is recognized by the FCC Commis- 
joners, particularly Vice Chairman Rosel H. Hyde, that 
A revision of the hearings and processing procedures to 
xpedite the Commission approvals of new television 
tations so as to serve the American public is imperative. 
4 


“EXCELLENT PROPOSAL—What appeared to be an 
excellent plan for accelerating the expansion of TV 
Mervice throughout the nation was presented to the FCC 
"by the head of a Fresno, Cal., station, (KFRE) Paul R. 
ett, who proposed that the Commission approve an 
Mmterim station with a “trustee corporation,” composed 

directors from the two or more competing TV appli- 

cants and one or more “public members.” The latter 
: 2 d be community-minded citizens with voting power 
resolve any disputes among the applicants who would 
intly finance the interim operation of the television 
tion. Columbia Broadcasting System President Frank 
nton endorsed the plan to the FCC as a “significant 
constructive suggestion.” 


; -—ongpaal VACANT TV AREAS— Not only does the 
CC have a backlog of more than 900 television station 
a pplications, many of which are competing organizations 
quiring lengthy hearings, but there are many cities 
a and large towns in the country without a single video 
tation or with only one station in operation. It is dis- 

ed that there are 69 areas with 25,000 or more popu- 
ation without any television service whatsoever and 
Ww ith competing applications which may prevent the 
ding of new TV stations for several years. There are 
‘also 51 communities with only one station and in this 

p there are three and a half million families with 
eo receivers confined to one program service. 


| TELE-TECH’S FREQUENCY CHART—The House 
Appropriations Independent Offices Subcommittee which 
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handles the FCC funds learned about the frequency al- 
location problem during the recent hearings on the next 
fiscal year’s appropriations for the FCC through the 
TELE-TECH Frequency Chart. Copies of the chart were 
distributed by FCC Commissioner E. M. Webster to the 
members of the House Subcommittee as the best medium 
for exposition of the spectrum and the Commission’s re- ~ 
sponsibilities in the allocations of frequencies to the 
myriad of radio services. 


THEATRE TELEVISION PLAN—The FCC has a diffi- 
cult decision to make in the theater television service sit- 
uation and wrestled all March with the latest proposal of 
the motion picture industry that there would be no objec- 
tion on the part of the motion picture producers and the 
film theaters if theater TV limited common carriers, eligi- 
ble for use of existing common carrier fixed frequencies, 
are authorized under certain conditions. These conditions 
are that the FCC will expect all common carriers to co- 
operate in the resolution of conflicts pertaining to the use 
of the latter’s fixed frequencies through advance con- 
sultations, that the Commission will expect interconnec- 
tion of common carriers’ facilities where frequency usage 
conflicts, and that in such cases general common carriers 
will be expected to provide facilities technically equiva- 
lent to those of the theater television carrier with which 
interconnection is desirable. In event of FCC approval 
of this plan the motion picture industry stated it would 
not interpose objection to a dismissal of its request for 
exclusive frequencies for theater television. 


MISCELLANY—FCC is prepared to review color tele- 
vision situation, particularly to sanction an all-electronic 
compatible system, this summer through procedures al- 
ready established. . . . Television organizations and 
engineering experts feel FCC must give better protec- 
tion against TV interference in its plan for assignment 
of the 72-76 megacycle band to operational safety fixed 
stations and fixed stations in the domestic public service. 

. Regional frequency coordinating committees in 
seven areas of the country are to be established by the 
newly formed Special Industrial Radio Service Associa- 
tion as result of St. Louis meeting. 


National Press Building 
Washington, D. C. 


ROLAND C. DAVIES 
Washington, Editor 


ou MONT STANDARD ACCESSORIES 


FOR CATHODE-RAY OSCILLOGRAPHS 


Whether you own a cathode-ray oscillograph or are designing 
cathode-ray oscillographs for production—Du Mont standard acces- 
sories increase the usefulness of your oscillograph to you— increase 
the usefulness of your oscillograph to your customer. Standard 
Du Mont oscillographic accessories enable photographic recording 
from the cathode-ray tube screen—ease viewing of the screen—aid 
in making measurements from the cathode-ray tube—reduce the 
effects of external magnetic fields—and many others. 

For information on these and other accessories to complete your 
cathode-ray oscillograph, write to: 


Technical Sales Department 
Renae DIVISION, ALLEN B. DU MONT LABORATORIES, INC, 


1500 Main Avenue, Clifton, New Jersey 


When writing for prices include quantity and end use intended. 


A—lIlluminated Scale Kit—Type 2562 — Includes scale, dimmer control, four con- 
nected illuminating lights, Type 2501-A Bezel, and color Filter. Excellent for time and 
‘amplitude calibration for visual and photographic measurements. Scale intensity 
variable from dark to more than sufficient for viewing or photography. $15.50 


B—Viewing Hood—Type 276-A — Black rubber hood for any five-inch cathode-ray 
escillograph. Produces darkened room conditions even in a brightly lighted room. 
$5.25 


C—Magnetic Shields—Types 2502, 2503, 2521-A — Made of carefully annealed 
mu-metal for best shielding. These standard shields fit most commonly used types of 
cathode-ray tubes. Specially fabricated shields available to your designs. 

$22.75 to $29.95 


D—Bezel—Type 2501-A — Circular metal flange for five-inch cathode-ray oscillo- 
graphs. Adapts oscillographs for mounting standard color filters, oscillograph-record 
cameras, viewing hoods, calibrated scales, projection lenses, etc. $2.50 


E—Terminal Adapters—Type 2592-52, 75 or 93 ohm terminated adapters for 
UHF or BNC connectors cr 52 and 75 ohm adapters for Type N connector. Adapts 
standard 3/,” center terminals to signals carried on coaxial lines. $5.00 


F—High-voltage Connecfors and Cables—Types 2546, 2547—Low corona loss 
cables designed to carry up to 25 kilovolts d.c. at low current values. 
$14.60 to $48.00 


G—Movable Table—Type 2602-Sturdy metal table with adjustable top, lower 
shelf, storage drawer and four heavy-duty casters. Extremely mobile and adaptable to 
carrying a large variety of instruments. $95.00 


H—Rack-mounting Adapter—Type 2598-Standard 19’ relay rack. Adapts 
Du Mont Types 303, 303-A, 303-AH or 322 for rack mounting. * $35.00 


I—Color Filters—Types 2560-D, 260-E, 2560-F—Heavy plastic. Improves contrast 
especially with a high level of ambient light on the screen. Color of filter matches 
screen type. $2.75 


J—Test Probes—Type 2507, 316, 316-A-A-C and D-C Probes. Offer high imped- 
ance to signal at low capacitance. $25.30 to $27.00 
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VIDEO SWITCHING 


Comprising the Nine-Channel Switch Unit (5262-A), Mixer Line 
Amplifier (5263-A) and Low Voltage supply (5019-A). 

Variety of special effects, achieved quite simply with the pro- 
visions in the Mixer Amplifier, can be previewed before being put 
on the air. Single Mixer Control at Switching unit permits smooth 
transition from one channel to another. Again, another control 
at Switch Unit determines bus cutoff voltage cross-over point, 
so that any degree of fading, lapping or superimposing of two 
signals an be accomplished. Provision is made available in the 
Mixer Amplifier for insertion of special blanking to create special 
effects such as wipes, montages, etc. 


While main line is feeding transmitter, the mixer amplifier out- 
put can be used to feed, simultaneously, a different mixed studio 
show to an audition circuit. The Mixer Amplifier has three identi- 


cal program outputs which may be fed to transmitter, network 
cable and master line monitor. 


TELEVISION TRANSMITTER DIVISION 


ALLEN B. DU MONT LABORATORIES, INC. 
1500 Main Avenue, Clifton, N. J. 
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SIMPLIFIED 
FINGER-TIP CONTROL 
FOR 
VIDEO SWITCHING 


FEATURES 


Switch Unit available for mounting 
in standard 19” relay rack or in con- 
sole. Mixer Line Amplifier and its 
power supply are rack-mounted. 


All channels take either local or 
remote signals. 


Lap, fade or super are achieved 
with single control. Facilities for 
inserting special blanking (horizontal 
wipes, montages, etc.). Preview for 
special effects. 


Sync insertion on local signals, con- 
trolled by pushbuttons. No switching 
transients on main-line switching. 
Automatic pedestal setup incorpo- 
tated in mixer amplifier. 


Frequency response of preview moni- 
tor No. 1 amplifier, mixer amplifier 
and main-line amplifier flat withirf 
0.5 db to 8 MC: less than 6 db down 
at 10 MC. Preview Monitor No. 2 
amplifier flat with in 0.5 db to 6 MC: 
less than 6 db down at 8 MC. 


Lucite, pushbuttons lighted internally 
when button is pressed. 


FURTHER DETAILS ond QUOTATIONS ON REQUEST 


By § 
>R. M. Crotinger 


"Remote Engineer- 
ing Supervisor 
: WHOI-TV 

45 S. Ludlow St. 
Dayton, Ohio 


HE effective operation of a TV 

station requires that superimpo- 
sition of camera chains be utilized to 
break the monotony of continual 
switches and to provide the artistic 
affects of good programming. Equip- 
ment required for this is always 
basic in its design although there are 
several methods of accomplishing 
the same result. In the case of the 
unit described here, it was desired 
to provide for switching or dissolv- 
ing two camera outputs. The cameras 
could, of course, be either two studio 
or field cameras, two film cameras, 
or one film and one studio camera. 
In the description that follows, sev- 
eral features will be shown which 
can be incorporated in similar equip- 
ment which might be constructed to 
accommodate more cameras. 

Since the output of a camera con- 
trol is usually cathode-coupled from 
the output stage into a 72-ohm 
termination at the receiving end, the 
mixing of two camera outputs 
should be done in such a manner as 
not to decrease the load seen by the 
cathode output of either camera. In 
standard pushbutton switches, some- 
times an attempt at superimposition 
is made by pushing in two buttons 
at the same time. This method is 
always obvious on the air as the two 
cameras are now paralleled into a 
load of half that of one camera used 
alone. The result is that the level 
drops to one-half amplitude and 
should the camera control operator 
readjust the camera outputs to com- 


Two-camera 
dissolve unit 


pensate for this, the switch back to 
one camera causes the level to be 
considerably too high. The switch- 
dissolve unit must therefore pro- 
vide a mixed level which will remain 
constant throughout the dissolve. 

In the unit shown, resistance is 
merely added in series with the out- 
put of the camera control being dis- 
solved out until the level is such 
a small percentage of the total out- 
put that it can be opened completely. 
This is shown in Fig. 1, where it will 
be seen that if R, and R, are turned 
through their range together and one 
increases while the other decreases, 
the output level will remain the 
same. Of course, the two potenti- 
ometers must have a linear taper and 
their maximum value must be just 
enough to drop the camera output 
to a negligible level at the mixed 
output. The lead used to carry the 
mixed output to the equipment be- 
ing fed should be as short as possible 
since the impedance of the unit goes 
over a thousand ohms during the 
mid-range of the pots. Under these 
conditions the shunt capacity from 
the output lead to ground could 
become effective. If the unit is used 
with a standard pushbutton switcher, 
it can be located close to it and fed 


Simple TV Camera 
Dissolve Unit 7 


Easily constructed two-camera control maintai Ss 
constant mixed output level. Stable on-off tally 
light switching coupled to potentiometer shaft 


into one of the auxiliary inputs. The 
termination resistor must of course 
be taken off the input it is fed into 
as the unit itself has a termination 
for each of the two inputs. In any 
case, even if the connecting coax 
léad is comparatively long, the shunt 
capacity will only become effective 
when a camera is being dissolved 
out. 

The value of 5,000 ohms for the 
potentiometers will permit only the 
brightest highlights: to show up in 
the output when a camera is dis- 
solved out. To positively eliminate 
this, the pots are made to open com- 
pletely at maximum “dissolved out” 
position by carefully cutting a small 
slot in the carbon element so that 
the arm will just pass over this 
point at maximum rotation. The cut 
in the carbon need not be wide, a 
razor’s edge width is sufficient. 

So far, we have provided a very 
simple solution to the problem of 
dissolving, but we must also be able 
to switch. This is accomplished quite 
easily by utilizing a reversing switch 
to transpose points A and A’ in 
Fig. 1. A look at the schematic dia- 
gram (Fig. 2) will disclose this. 

The tally lights on the camera 

(Continued on page 146) 


Fig. 1: (below) Basic mixing circuit. 


R 
R. is maximum when R2 is minimum es . 
Fig. 2: (r) Two-camera dissolve unit 
with tally light controls camera 


CAMERA 
CONTROL 


CAMERA 
CONTROL 
2 


{ Se 
72" ouTPUT 
aE ' 
1 oo i 
1 
1 o— - \ 
ra! 50008 | 
1 MICROSWITCH ! 
= 1 
CAM @ ---- 
. q--3 
MICROSWITCH 
' 
—o—» <= = 


TALLY SUPPLY 


He 
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for Real Uniformity, 
specify 
ST/GKPOLE 


ferrite ccé¢es! 


Most ferrite core users have learned by 
costly experience, that it’s one thing to , 
obtain satisfactory samples—but quite | 
another thing to have these sample cores 
reproduced in production quantities. 
But not at Stackpole! 

Stackpole Ceramag ferrite cores are 
outstandingly uniform in every physical 
and electrical respect. The production 
unit is exactly like the sample. Each 
production unit is exactly like the other. 

In short, Stackpole has perfected 
control of the complicated problems involved 
in handling ferrite materials. The result spells 
cores of outstanding uniformity in their elec- 
trical characteristics, highly accurate physical Z 
tolerances and with the ability to withstand : ae arabe Gantok bo meme 
exceptionally high temperatures without suited for pulse generation, magnetic ampli-_ 
permeability change for many specific uses. Ye Ve See eee! permentity tueing. 


beleaa: handily by Stackpole 
sf Suauag cores thanks to the fact that they 

- stand higher temperatures and show tess 
drift than high-permeability iron cores. 


Ceramag cores assure high permeability with 
low losses in the supersonic-frequency range. 


e 


Used as center cores in powdered iron pot 
cores operating at less than 1 megacycle, 
Ceramag increases L by approximately 100% 
and increases Q on the order of 50%. 


Write for Stackpole 
Ceramag Bulletin 


FIXED AND VARIABLE 
RESISTORS—LINE & 

SLIDE SWITCHES 

CERAMAG® ferrite CORES 


*  JRON CORES 
(Side-molded, sleeve, cup, choke coil, 
threaded and conventional types) 


MOLDED COIL FORMS— 


Electronic Components Division 
"GIMMICK" CAPACITORS, etc. STACKPOLE CARBON COMPANY ba St. Marys, Pa. 
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IMMEDIATE DELIVERY 


PHONE WELLS FOR ANY ELECTRONIC COMPONENTS 
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FROM WORLD'S LARGEST STOCK. . 


CUES for BROADCASTERS 


(Continued from page 85) 


e Relay R1, is of the polarized tele- 
phone type and operates only when 
the transmitter program switch S, 
is in the “Tape” position. Its opera- 
tion is independent of the position of 
switch S, which changes the magni- 
tude of the current in the circuit. 
Relay Rl, is adjusted so that it 
actuates only when the cue switch 
S, increases the current by short- 
ing R, when in the “Tape” position. 
The push switch S, is used to blink 
the lamp at the studio for alerting 
the operator when he is on mike. 
One set of contacts on S, parallels 
the relay contacts on R1, and holds 
the red lamp on to warn the oper- 
ator to return the cue switch to the 
“Studio” .position when he gets a 
green light. Switch S, also operates 
a set of indicator lamps at the trans- 
mitter which serve as a rapid check 
of proper switch position since the 
lamps at the transmitter should be 
paired two red or two green. 


Economical Audio Bridge 
HENRY N. FONER, Chief En- 
gineer, WDIA, Bluff City, Tenn. 
CCASIONALLY it is necessary 
for small stations to feed a pro- 
gram being broadcast to another 
outlet, but not frequently enough 


TO FEED 
LOOP 


TO PROGRAM 
AMPLIFIER 


PROGRAM 
LOOP 


Cheap bridging circuit uses standard 
resistors and provides. adequate isolation 


to warrant the purchase of an ex- 
pensive bridging amplifier. 

With-this simple circuit it is pos- 
sible to bridge in using three 500 
ohm resistors yet it affords complete 
line insulation if the precaution is 
taken to use resistors of equal 
value. Use of this necessitates in- 
creasing the output level of the 
amplifier since the output divides 
across the network. Inasmuch as 
most program or line amplifiers 
are operated at low levels, no diffi- 
culty should be experienced. 


Tape Conversion 


T. J. MCDERMOTT, WABY, 
Albany, N.Y. 
AVE you ever received a tape 
program recorded at 3.75 in. 
speed only to find that your tape 
equipment is not able to play back at 
that speed? That was the case at 


ier 


WABY when I received a political 
talk on tape recorded at the slower 
speed, Being unable to get a play. 
back machine for 3.75 in. speed on 
short notice I devised the following: 

The tape was played on a mechani- 
cal unit at 7.5 in. speed and recorded 
it on a second unit at 15 in. speed, 
Played back on the air at 7.5 in, 
speed, it sounded O.K. 

Of course to do this, one has to 
have two machines or other equip- 


"ment which will play back and re. 


cord simultaneously. We used two 
Presto mechanical units and one 
amplifier, which are equipped with a 
switch for duplex operation as de- 
scribed on pages 46 and 48, Sept. 
1951, TeLe-Tecu. 


Cue Outlet 
RAY BOHNERT, Chief Engineer, 
WIGM, Medford, Wise. 
N improvement to permit using 
the Magnecord PT6-JA amplifier 
as a remote amplifier is the addition 
of headphone jack for receiving cue 
from the station. The regular moni- 
tor jack will not provide cue to 
the remote engineer since it is con- 
nected to a separate winding of the 
output transformer. A convenient 
way is to mount a standard phone 
jack on a small bracket, and attach 
in the space in the back of the case 
beside the amplifier chassis with a 
couple of screws so it does not touch 
the chassis, and does not interfere 
with the rear cover. 

The jack may also be mounted 
directly on the chassis provided that 
insulating washers are used. If it 
is not mounted on the chassis, it can 
be wired to the 600 ohm terminals 
on the rear of the chassis with sold- 
ering lugs so the amplifier can be 
removed from the case without dis- 
mantling the phone jack. Isolate the 
phones from the line with a series 
resistor of about 5000 ohms. Usually 
while recording with this amplifier, 
the speaker volume is too loud, but 
it is undesirable to cut the speaker 
with the switch provided, or to use 
headphones. The speaker on-off 
switch can be discarded, and a vari- 
able 4 ohm T pad such as a Mallory 
type T4 connected in the wiring to 
the speaker. This pad can be 
mounted either in a position where 
the power on-off switch is, or where 
the monitor jack is—either the 
power switch or the monitor jack 
is moved to the position vacated by 
the speaker switch. The T pad is too 
large to: be installed in the place 
vacated by the original speaker 
switch. 
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here are the 


30 BEST SELLING RECORDS 
OF 1952° 


29 of them used 


... and over 43% used 
for the master recording audiotape! for the original sound! 


Like Audiodiscs and Audiotape, this record speaks 
oe for itself. 


Record, Artist & Label 


BLUE TANGO (Leroy Anderson—Decea).........+++++. Of the thirty top hit records of the year, all but ; 
WHEEL OF FORTUNE (Kay Starr—Capitol)............. one were made from Audiodisc masters! And that 
CRY (Johnnie Ray—Okeh)......ccccccccccccsccvecees Pa te 

YOU BELONG TO ME (Jo Stafford—Columbia).......... one — a London Record — was made abroad. 

AUF WIEDERSEH’N, SWEETHEART (Vera Lynn—London).. — ie . 

1 WENT TO YOUR WEDDING (Patti Page—Mercury)...... It is significant, too, that the original recordings 

HALF AS MUCH (Rosemary Clooney—Columbia)........ for over 43 per cent of these records were first made 

og eee on Audiotape, then transferred tothe master discs. 

HERE IN MY HEART (Al Martino—BBS).............++. This marks a growing trend toward the use of 

DELICADO (Percy Faith—Columbia).............eee0- 


Audiotape for the original sound in the manufac- 
ture of fine phonograph records. 


Yes — Audiodiscs and Audiotape are truly a 
record-making combination—in a field where there 
can be no compromise with Quality! 
tTrade Mark 


KISS OF FIRE (Georgia Gibbs—Mercury).........0+++- 
ANY TIME (Eddie Fisher—Hugo Winterhalter—Victor). 
TELL ME WHY (Four Aces—Decca)...........eceeseeee 
BLACKSMITH BLUES (Ella Mae Morse—Capitol)........ 
JAMBALAYA (Jo Stafford—Columbia)............000008 
BOTCH-A-ME (Rosemary Clooney—Columbia)......«..... 
GUY IS A GUY (Doris Day—Columbia).............04. 
LITTLE WHITE CLOUD THAT CRIED (Johnnie Ray—Okeh). 
HIGH NOON (Frankie Laine—Columbia)...........+.+. 
UM YOURS (Eddie Fisher—Hugo Winterhalter— Victor) 
GLOW WORM (Mills Brothers—Decca)...........es000% 
IT’S IN THE BOOK (Johnny Standley—Capitol)......... 
SLOW POKE (Pee Wee King—Victor).........cceeeeess 
WALKIN’ MY BABY BACK HOME (Johnnie Ray—Columbia) 
MEET MR. CALLAGHAN (Les Paul—Capitol)............. 
1M YOURS (Don Cornell—Coral)........ccececccceees 
"LL WALK ALONE (Don Cornell—Coral)..........-.s00+ 
TELL ME WHY (EddieFisher—Hugo Winterhalter—Victor) 
TRYING (Hilltoppers—Dot) ........cccececcceereeevecs 
PLEASE, MR. SUN (Johnnie Ray—Columbia)........... 


TRULEPLELERTELERERELELEEELA VUUVE 


AUDIO DEVICES, INC. 


* According to Retail Sales, as listed in THE BILLBOARD. 444 MADISON AVE., NEW YORK 22, N. ¥ 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables “*ARLAB’’ 
Audio discs are manufactured in the U.S.A. under exclusive license from PYRAL, S.A.R.t., Paris 


qudicdisecs e« audiotape « audiofilm e audiopoints 
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LTHOUGH quality control has 

: ome been in service in many 
electronic manufacturing plants for 
ten years or more, it is surprising 
how‘few contracts between custom- 
ers and vendors specify what quality 
js expected. According to Malcolm 
Young, Director of Quality Control 
Dept., Erie Resistor Corp., only a few 
customers are fully aware of the 
quality control and sampling plans 
used in controlling quality for them. 

Two subcommittees of the Elec- 
tronics Technical Committee of the 
American Society For Quality Con- 
trol have been set up to suggest ways 
to improve the ‘ability of the con- 
sumer to evaluate the material com- 
ing from the vendor. Mr. M. E. King 
of the Navy Bureau of Ordnance, 
and a member of the committee, has 
suggested that the following points 
be covered in the vendor’s Lot Qual- 
ity Reports: 
. Sampling table used 
. Quality level used 
. Classification of defects as to 

seriousness 
. Process average before final in- 

spection 

5. Frequency distributions of cer- 

tain important characteristics 

It is not the intention that such 

information or levels should be 


Hos wOn- 


Quality Control 
in Component Manufacturing 


industry-wide, but that they should 
be a basis for negotiations between 
the vendor and his customer. Erie 
Resistor is operating under terms of 
MIL-Q-5923 and has found it useful 
in advancing its own quality control 
program. 

Listed below are the principal 
problems that might come up for dis- 
cussion between the vendor and cus- 
tomer: 

Laboratory- Tests and Inspection: 
Type tests are performed in the qual- 
ity control laboratory. The laboratory 
also makes electrical receiving in- 
spection of a great many materials. 
The third function of the laboratory 
is to run special tests on samples of 
lots during production. This is done 
in order to learn more about proc- 
esses and means of improvement of 
quality. Statistical control charts are 
far more sensitive to changes than 
reports based only on specification 
limits, showing trends as well as 
danger points. To pass type test data 
onto the customer is quite a prob- 
lem. The tests are not performed on 
every lot, but are performed periodi- 
cally or on samples taken from a 
number of lots. Erie’s present meth- 
od of recording this data is by means 
of average and range charts, new 
points being plotted as tests are run. 


NEW MICROWAVE RELAY SYSTEM 


é 


Preview of trans- 
mitter end of Ray- 
theon’s new 7000 
MC television 
broadcasting mi- 
crowave relay 
equipment. Range 
is up to 25 miles 
and reflector dishes 
from 2 to 4 ft. 
may be employed. 
; Entire equipment 

will be on display 
at forthcoming 
NARTB conference 
on West Coast. See 
Tele-Tech & Elec- 
tronic Industries 
for additional tech- 
nical details next 
month. 
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Process Inspection: The most im. 
portant part of quality control work 
is done in process inspection. D ; 
the past year, process level for capag« 
itance and power factor at one Jo. 
cation improved from a 7% defec- 
tive to a 2% defective level. This wag 
done by means of x and R (average 
and range) charts and the excellent 
co-operation of production personnel 
whenever the charts showed out of 
control points.. By means of these 
process charts alone, one can deter- 
mine whether the material must be 
sorted or is good enough to be further 
processed. Because of the process im- 
provement, very much less 100% 
sorting is necessary. 

Sampling Levels: When Erie cer- 
tifies a certain quality level to a cus- 
tomer, they tell by what means Final 
Quality Control Inspection accepted 
the material for shipment. They spe- 
cify what type Sampling Plan was 
used (MIL STD 105A, Dodge & Ro- 
mig, Army Ordnance, Columbia U,, 
etc.) and also state the quality level 
of the lots shipped. When the type 
table and the level are specified, the 
customer is able to tell just what his 
chances are of getting poorer materi- 
al or better material than the average. 
This may be done by means of oper- 
ating characteristic curves which 
accompany the sampling tables. 

Rating the importance of different 
defects is also important. They must 
be classified as critical, major or 
minor. 

Frequency Distributions or “Lot” 
Plot Plans: Dorian Shanin’s Lot Plot 
simple frequency distributions are 
extremely useful at inspection points 
when standard sampling methods are 
not required. For variable sampling 
it is very useful to determine by fre- 
quency distribution whether lots are 
to be accepted at final inspection. 
This allows sampling of fewer 
pieces. It also allows differentiation 
between borderline and scrap. 

Final Inspection: Sampling Plans 
used at final inspection depend upon 
how good or how bad the process 
level is. At Erie, final inspection is 
on the following basis: 

1. Process average very poor elec- 
trically (2% defective or worse)— 
100% inspection followed by normal 
sampling. 

(Continued on page 147) 
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fy Photographic comparison of the new G-E Drawn-oval capacitors (in color) and the conventional units they replace, showing savings in size. 

BY: 

U,, s s 

vel : 

- New General Electric Capacitor 

the 

his & a g 

=| Is Smaller, 10 to 20% Lower in Price 

e. 

- ’ 

ich ; 
If you’re using fixed paper-dielectric capacitors with case styles CP53 

= ; . . and CP70 in ratings from 1 to 10 muf, 600 to 1500 volts d-c or 330 to 660 

a These fixed paper-dielectric volts a-c—these ne pitts — you —— rapes eee 

. . tion to an opportunity for reducing the size, weight and cost of the elec- 

ot” hermetically-sealed capacitors trical equipment you manufacture. 

lot offer: In the new Drawn-oval capacitors, we get minimum seam length by 

are using drawn-steel cases, attaching the capacitor covers with a double- 

= @ Reduced costs—10 to 20% rolled seam of proven reliability. This construction results in a lighter, 
yet stronger capacitor. Actual savings in size and weight vary with case 

ng style and rating but they can amount to as much as 30%. 

e- @ Savings in size and weight ; : : ; 

re This new construction has enabled us to increase output while 

yn. Double-rolled seams eliminating some critical materials. The resulting savings are passed on 

er . to you in the form of shorter shipments and lower prices. Prices average : 

on @ Drawn-steel cases 10 to 20% lower than standard capacitors, again depending upon case 
style and, of course, quantity ordered. 

a @ Savings in critical materials For more information on the new G-E Drawn-oval capacitors, their 

58 ratings, dimensions and prices, see your local G-E apparatus sales repre- 

is se sentative or write for Bulletin GEA-5777. Address Section 407-311, 
General Electric Company, Schenectady 5, N. Y. 

c 


GENERAL @e ELECTRIC 
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~NEW EQUIPMENT. «cis ov xine 


Miniature Switches 


Several new miniature switches fox ‘at- 
tachment to types LP and LR or other stan- 
dard variable composition resistors are 7% in. 
at widest diameter and % in. deep exclusive 


of terminals. All are Underwriters approved. 
The Stackpole A-10 a DPST switch rated 3 
—. at 125 v. or 1 amp. at 250 v. ac-de, is 
sui for small battery-operated radio re- 
ceivers. Type A-15, rated 1 amp. at 125 v. 
ac-de, is similar except for its lower rating 
and low 7 —s Bg eh gees it to 
operate rea Ww: pressure 
from a small knob. A feature of both 
switches is the fact that sturdy hot tin 
dipped terminals are doubly locked in posi- 
tion by both ears and rivets. Another new 
switch, the A-11 is SPST rated 3 amps. at 
125 v. de or 5 amps. at 125 v. ac. It is avail- 
able either with or without a dummy ter- 
minal and is designed or large radio-phono- 
ph combinations, television receivers and 
ents where heavier currents are in- 
ee Seer” Carbon Co., St. Marys, 
TELE-TECH & ELECTRONIC INDUS- 


Pa.— 
TRIES 


Potentiometer Element 


Type 2028 potentiometer element is a rec- 
tilinear model of 20,000 o resistance hav- 
ing an active length of 10 in. and a linearity 
of + 1%. It is useful for applications where 
the advantages of extreme wear resistance 
and substantially infinite solution are im- 
portant. Major savings of man and machine 
time have been effected by its use in con- 
junction with input-output tables of analog 
computers such as the 10-101A input-output 
table of the REAC computer. A variety of 
rotational as well as rectilinear type ele- 
ments and potentiometers have been de- 
veloped to customer specifications. Func- 
tional and linear designs are available of- 
fering combinations of wear resistance, pre- 
cision, extremely resolution and 
ey to miniaturization over a wide 

pedance range. In all units the active 
electrical contact volume is precision molded 
of Markite conductive plastic.—The Markite 
Corp., 155 Waverly Place, New York 14, 
N. Y.—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


Decade Amplifier 


T we tnieeton decade amplifier is a miniatur- 
ized ratory voltage amplifier with 1 MC 
uency response and 
= of 10 and 100. A low-flux-density 
0: 


um undis- 
torted output voltage is 40 v. Maximum out- 
is 1 ma. Phase shift and distor- 


for RG-51/U and RG-68/U 

VSWR (design center), 1.03; VSWR (maxi- 
mum) with 400 MC bandwidth 
10% bandwidth, 1.30; Power handl. 
ity, 500 kw, peak 

Inc., 63 Bedford 
TELE 


tion are entirely negligible. Line voltage 
than 0.1 db ch in tput hue bare 
an 0. anges output. Inpu pe- 

te. 10 pak An ac- 
pedance vacuum-tube probe 
t loading 


variations between 70 and 


dance is 1 megohm shunted 
cessory high- 
is available for use where even sl 
of sensitive circuits is to be avoided.—Her- 
mon Hosmer Scott, Inc., 385 Putnam Ave., 
Cambridge 39, Mass.—_TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


Motor Generator 


Miniaturization of control motor-generator 


and motor generator gear train combinations 
for servo-mechanisms 
new 400-cycle unit which weighs four oz. 
and‘ measures 0.9 in. in diameter. Phase volt- 
age of the motor is 26 v. with a maximum 
stall power of 2.6 watts hey phase and a 
minimum stall torque of 0.3 in.-oz. Output 
of the generator is 0.34 v./1000 rpm with 
an excitation power of 2.0 watts maximum. 
Generator characteristics further include a 
5° Fea shift working into a 100,000 load, 
and a 20 mil maximum null with a 10 mil 
maximum Transi 


& ELECTRONIC INDUSTRIES. 
Hermetically-Sealed Plug 


Available in 14 and 20 contacts for #20 


WG wire, new cage gy” geen plugs 
will mate with the series 20 receptacles. 


When engaged with mating receptacle, the 
have a voltage breakdown of 750 v. dc 
60,000 ft. altitude and 3000 v. de at sea level 
normal conditions. The body plate has a 
flange for placement in a r ar open- 
ing and the contacts are silver plated with 
a gold finish for ease of soldering and non- 
corrosion. Each contact is fused to the metal 
body, forming a glass-to-metal seal—DeJur- 
Amsco cor or Continental Connector 
45-01 Northern Blvd., Long Island 
N. Y.—TELE-TECH & ELECTRONIC 


Improved “‘Twist & Turn’’ Elbow 


Recent enginering modification has in- 
creased the power handling capacity and the 
width of this “X’” band component which 
combines functions of both a 90° elbow and 


90° twist section in one compact unit. It is 
available in RG 51/U, RG 68/U, RG 52/U, 
and R/G . Arm le an 
terminations are made to customers’ specifi- 
cations. Representative electrical data for 
RG-52/U and RG-67/U are as follows: VSWR 
(Design Center, 1.03; VSWR (maximum) 
with 400 MC bandwidth, 1.10; over 10% 
bandwidth, 1.40; Power handling en gyre A 
100 kw, peak. Representative electrical da’ 

are as follows: 


* og over 

capac- 
Road Pleabantciil in tab. 
“TECH & ELECTRONIC INDUSTRIES 


have resulted in a 


eet 


Selectivity Converter 


Type MCL-50 signal splitter is said to pro. 
vide exact jam- -bandwid for evi 

CW/Speech receiving conditions. Its continy. 
ously variable filters provide bandwidths 


from 0.4 KC to 6.0 KC with 60 db cutoffs 
from 500 to 600 cps. It can be used with any 
standard receiver and requires a rack- 
el space of only 34% in. It has self-con- 
ined ery, and audio amplifier 
with an output of 18 dbm/600 ohms.—J, L, 
A. McLaughlin, P. O. Box 529, La Jolla, 
Calif—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


Waveguide Switch 


A new aluminum “K” band reversing 
switch may be used between two antennas 
to reverse the direction of transmission. The 
switch has been designed for remote con- 
trol operation and is extremely useful in 

roviding a connection between either of 
wo radars to a single antenna. The unused 


or standby radar may be ee ae 
nected to a dummy load so it can re- 
paired and ee without interruption 
Pd <r wae ye maximum os 
e entire wave e uency range o: 

to 26.5 kilomegacycles is Toainteings, while 
the cross talk isolation over the frequency 
range is 50 db minimum.—. m, Inc., 20 
E. Elizabeth Ave., Linden, N. J.—TELE- 
TECH & ELECTRONIC INDUSTRIES 


Lead Wire Welding Machine 


The automatic lead wire welding machine 
(Model 2148) et and built recently to 
make 12,000 3-piece leads per hour for 
miniature receiving tubes, is the basis for a 


e 
North rgen, 
ELECTRONIC IN- 
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Iwo 2f-inch Metal Cone Picture 


Tubes Announced by Westinghouse 


21AP4 and 21MP4 now avail- 


able for immediate delivery 


Manufacturers faced with problems 
of handling, cost, and uniformity in 
large picture tubes now may order 
Westinghouse 21-Inch RELIA- 
TRON ,, Metal Cone Picture Tubes 
for immediate delivery. The new tubes 
—almost 3314% lighter in weight— 
are manufactured under the most rigid 
quality control system in the country. 
Superior face plate quality assures 
greater freedom from blemishes and 
glass imperfections. Uniform face 
plate thickness greatly reduces optical 
distortion over the viewing area. The 
etched glass of the face plate eliminates 
glare from external light sources. 


Improved Gun Employs Glass Beads. 
Westinghouse makes the new metal 
cone electrostatic focus tube with glass- 
beaded assembly. This assures accurate 
element spacing within close tolerances 
to improve spot size and picture 
uniformity. 


you CAN BE 


Improved 
Corner Focus 


Frosted 
Face 

Plate 

Cuts 
Distortion, 
Glare 


Uniform 
Thickness 
of Face 
Plate 
Gives 
Uniform 
Brightness 
Over 
Viewing 
Area 


Glass Enamel 
Coating of 
Metal Cone 
Permits 
Leak-Proof 
Seal 


The 21-Inch RELIATRON Pictare 
Tubes feature still another important 
improvement. The face plate is sealed 
to the metal cone using an intermedi- 
ate glass-enamel frit. 


PRODUCTION SAVINGS 
The 21-Inch RELIATRON Picture 


Tubes introduce new economies 
throughout TV set production. Their 
lighter weight cuts shipping costs. The 
21MP4 tube is electrostatically focused, 
requiring no focusing coil or focusing 
magnet. The 21AP4 is- designed for 
magnetically focused operation. 


Metal cone tubes give increased me- 
chanical strength, and because of their 
light weight are easier to handle and 
assemble in TV receivers. 


SURE...IF ITS 


» C" : Se 
ce Westinghou 


Metal Cone Construction 
Strong, Light, Economical 


/.4 Extra-Hard Insulating 
Coating Provides Good 
Surface Protection of 
Metal Cone 


BETTER PICTURES 


Metal cone picture tubes permit the 
use of spherical face plates of uniform 
thickness that allow receiver manufac- 
turers to use standard available de- 
flection components that produce pic- 
tures of consistently high quality. 
Employment of the Westinghouse 21- 
Inch RELIATRON Metal Cone Pic- 
ture Tubes enables you to meet the 
growing demand for larger screen TV 
receivers, to deliver a better picture, 
and at the same time, to realize im- 
portant savings in your production 
operations. ; 

The new RELIATRON metal cone 
tubes now are available in quantities 
which permit immediate delivery of 
production-size orders. For complete 
details, write Dept. B-204. 


Step Frequency Oscillator 


In a new step oscillator, 17-fixed fre- 
quencies are provided at the turn of a single 
nob. Weighing 7-pounds, the instrument is 


ed for use in the se a for pro- 
ction line testing of amplifiers, filte ters, re- 
nae cned and in telemetering applications. 
A unique gain stabilizing circuit holds am- 
plitude ee over on entire fre uency 
range to less than +0.2db. Use of Toroid 
coils is an important factor in assur = 

overall frequency — of better 
+1%, including replacement of tubes. The 
more 60 db s -to-hum ratio is maintained 
at all oulgtt pevelse and known resistive 
output — is provided through the 
use of a “T” pod attenuator. The frequencies 
sup, — on the standard model cover the 
any 1 Other frequencies are available 
aad an: will be provided on request. Dis- 
less than 0.7% throughout the 
Pulse Techni 411 Pali- 

W. Englewood, N. ie 

& ELECTRONIC INDUSTRIE 


Audio Oscillator 


Model TO-100 has twenty fixed center- 
frequencies and is especially’ useful for 
checking sub-carrier equipment. The stand- 


ard ee is furnished with Ea las tele- 
uencies from 400 70,000 

\ Trequencies between 3.00 and 
100,000 CPS are available on special order. 
Selected by a push-button control, each fre- 
quency can be varied plus or minus 10% 
by a calibrated control. Each frequency is 
accurate to plus or minus 1% and an inde- 
pendent sub-panel control is available for 
each frequency for more accurate setting if 
necessary. ut is adjusted by a continu- 
ously variable calibrated level control from 
either low impedance output terminals or a 
600 ohm connector. Waveform distortion is 
kept to a minimum. Maximum total distor- 
tion at full output is less than 1%. gg 
tion of an unknown external signal is pro- 
—e py. a Pg peat oe .-, Telefronies 


Inc. 4. 
Ny TeLe-TECH ane ONIC “IN 
DUSTR 


Planetary Gearing 


Designed to mount directly on a ai HP 
ora 1750 HP “Moto-Mite”’ pomepennnt _—e- 
net, the en is available in tea 


tg ratios between 17.8 to 1 and 21, 
808 to 1. The torque varies with the reduc- 
tion up to a maximum continuous torque of 
1000 oz./in. for the higher ratios, Back lash 
is held to close limits. The standard unit 
has four-hole flange mounting and a 5/16 
in. diameter shaft extention, 42 in. long. 
Gear train and motor are completely en- 
closed in one integral cover. e output 
shaft and last stage carrier are made in one 
integral piece. All assemblies are heat 
pean tn =_ ports are precision cut. Units 
can oben for most standard dc volt- 
es a 


ee 
Place, Da . H & 
ELECTRO Ic "INDUSTRIES 


Rheostats 


Three new power rheostats incorporate an 
— deep ceramic core on whi the re- 
istance wire is toroidally wound and 


bonded with vitreous enamel. The result is 
better heat dissipation and a more conserva- 
tive power rating. An exclusive torsion 
spring assembly provides positive and con- 
stant brush pressure. Other features con- 
tribute long rotational life, minimum back 
lash, low contact resistance, and smooth, 
practically stepless resistance control. Units 

in 50, 75, 100, and 150 watt pees are — 


dard panels, auxiliary 
switching attachments, off positions, — 
units, enclosures, etc., are also pres uced Boy 
this concern.—Tru-Ohm Products, 
waukee Ave., Chicago 18, Ill yee TECH 
& ELECTRONIC INDUSTRIES 


Miniature Servo Motors 


A new miniature precision servo motor 
measures approximately 1 in. in diameter 
and slightly over 1 in. in length. 


available for uencies varying from 
400 CPS, and in 2, 4, or 8 

Output 

or without ietoan 

4300 N. Knox 

TECH & ELECTRONIC 
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Subminiature Connectors 


The new subminiature rectangular rig 


pins are 
tacts are precision machined 
bronze assembled in a ~ jue a 
rotating arrangement to se 
ment of each individual cominet. Positiv 
polarization is also featured to guaran’ 
contact engagement only in the proper posi- 
tion. Voltane breakdown at sea level under 
normal conditions is 1400VRMS 

ing is 5 amps. Maxim 
#20 AWG. Contact engagement length is 
9/64 in. Weight of plug and receptacle is 
.25 0z.—DeJur-Amsco Corp., all ee ry 
Connector, a", Northern Blvd 
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Potentiometers 


A new series of 360°, continuous rotation, 
3 in. o.d., high-precision potentiometers in- 
Pe sg Model L with mounting and 


sleeve bearings; Model LS with an 
mounting and Oilite bearings; and, 
LSP sesso servo ind peor deenaed and ball bear 


cM 


ings. Models L and LS have standard neal 
ties of +0.5% in resistafce r es from 10 
K to 100 K ohms. Other versions, mate 
factured to order, have linearities as hi 
+0.1% (5K ohms and above). All M 
units are equipped with foolproof 
ring clamps; hence, phasing is eas 
complished in the field, and, each section of 
ganged assemblies can be phased _inde- 
noch ently. Extra taps can be TS ae at 
the factory with a tolerance of +1°. Thirty- 
three taps can be made in a si iM section; 
and up eight sections of the Model L can 
be factory 
Double 


Model L os su 

generally is physically and electrically in- 
eable with Model F series an de- 
to or installed in exist: 


4 in. compered with 3 5/16 in. for the M 


F.—Heli fo «Be 
Regulated Power Supply 


Model two adds inherent reliability to 


ise and jitter VW 


servatively load is ra 

metically sealed tepmabereers and chokes 
have grain-oriented cores. Extra heavy 
filtering affords 
ciency before re tor. Amplifier has high 
gain, high stabili and balanced input. In- 
put 50/60 CPS, 115 v. For bench or rack 
mount.— ap Columbus Ave., 
Boston 16. Mass.-TELE-TECH & ELEC. 
TRONIC INDUSTRIES 


Dot Generator 


The Model 102, pin point pattern Cathode 
Ray dot Generator of ultra-short 
provides means for critical checking 
arison and measurement of 

ubes, screen peceats, 
ion traps, electrostatic and electromagnetic 
focus . focus —_ and spot size and 
oni bles —Wesear R El be “Tabs. 
output cables.— a. lectronics e9 
Roslyn, Pa.—TELE-TE & ELECTRONIC 
INDUSTRIES 


X Band Test Set 


Model 108 X Band Test Set is capable of 
all engineering requirements for 2 
radar test; and aio is able to 

= soe on other 

a uency e 

00, megacycles The instru- 

ment pon ot Bach the function signal erator, 

spectrum analyzer, power monitor and 

wavemeter in a age nag pa e; and is small 

and light enough to as a aoe test 

or laboratory instrum Rig vo Meta — 
a Corp. Electronics rp) 1 


Van u — -TECH =. 
SrECTRONIC TF DUSTRIES 


Navy Contract Awarded 

The National Company, Inc., Malden 
and Melrose, Mass., manufacturers 
of electronic equipment, has been 
awarded a contract from the Bureau of 
Ships, U. S. Navy Dept. The contract 
is for the manufacture of communica- 
tion radio receivers and it is estimated 
that it will exceed $1,250,000 
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South Pasadena, Calif.— 
& ELECTRONIC INDUSTRIES — 


maximum front end effi- 4 
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oso Mate inte The G-R 1931-A Modulation Monitor 
For Accurate — Reliable Tie GS Tyee ie: eee eae 
are highly accurate instruments widely usec 
and FCC Approved in Leela heeaoes Be aemeliecieg ete 
audio frequency circuits. Transmitter ope 


tors find these instruments convenient and 
extremely reliable in operation. They meet ¢ 


FCC specifications. 
_ Measurements of The Distortion and Noise Meter is a most 


MODULATION, ee oe aS poets one . 


from 50 to 15,000 cycles and harmonics 


DISTORTION fo cis 8 miay ool see man 
| and NOISE pS og een tte 


of measurements in the communications labora- 

tory. This Meter is also used for the production 

checking of radio receivers, attenuators, audic 
Me . amplifiers and oscillators, and electronic instru 
in the Broadcast Station rials aad: etal 


The G-R Type 1931-A Modulation Monitor 


% Operates over a wide carrier-frequency range —0.5 te 
8 Mc. or 3 to 6 Mc. depending upon tuning coils used; 
either set supplied with mstrument. 

* Continuously indicates percentage modulation of e 
positive or negative peaks, as selected by a panel switch 
meter range is 0 to 110% on positive peaks, 0 to 100% 
on negative peaks. 

% Provides a very useful overmodulation alarm whose 

flashing rate increases markedly when modulation peaks 
are in excess of a predetermined level set by a panel dial. 

x Requires about 0.5 watt input R-F power. 

% Measures the relative magnitude of any carrier shi 
occurring during modulation. 
Type 1931-A Modulation Monitor *% Has two low-distortion audio-output circuits operating 
..0.5 to 8 Mc. or 3 to 60 Mc.... $440. from separate diode rectifiers: 
Type 1931-P5...0.5 t0 8 Mc. Extra Tuning Coil... One is matched to a 600-ohm line for audible monitoring 
Type 1931-P6...3 40 60 Mc. Extra Tuning Coil praelby er cines Gaede Saeee aed 
noise with the aid of a distortion and noise meler — 
output amplifier is flat to within 1.0 db. from 30 
30,000 cycles. 


he G-R Type 1932-A Distortion and Noise Meter 


% Features rapid and continuous frequency adjusiment over 
the entire audio frequency range — one main tuning control 
and push buttons are used. 

% Includes a high gain amplifier which balances to a null ¢ 

frequency set by the main tuning dial, and thus passes to the 

meter circuit only the distortion components present. 

% Measures distortion values as low as 05%; 0. 10% above 

7,500 cycles. 

ete . % Detects noise levels down to 200 nu — instrument noise 4s 

Type 1932-A Distortion and Noise Meter eeeeees $595. considerably less than 80 db. 

% Accuracy is essentially +=5% of full scale for distortion, 

noise and dbm measurements. 


Baa ES Se 


bn Ot En ehh 


Admittance Meters %x Coaxial Elements %& Decade Capacitors 
Decade Inductors % Decade Resistors * Distortion Meters 


G : N F a AL R A D | 0 Co m 92 4 Frequency Meters * Frequency Standards % Geiger Counters 
Impedance Bridges * Modulation Meters %x Oscillators 

275 Massachusetts =e Cambridge 39 srigieasksttag: bea U . a Variacs tx Light Meters % Megohmmeters %¢ Motor Controls 
ements Meso 3 Noise Meters % Null Detectors * Precision Capacitors 


Pulse Generators tx Signal Generators xx Vibration Meters %x Stroboscopes % Wave Filters 
U-H-F Measuring Equipment % V-T Voltmeters % Wave Analyzers tx Polariscopes 


the world’s 
most widely used 
Electronic Supply 


Guide y 
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ALLIED’S 
236-PAGE 1953 
CATALOG 


es? a 
ti 


Simplify and speed the purchasing of all your 

electronic supplies and equipment. Send your orders to us 
at ALLIED—the reliable oné-supply-source for all 

your electronic needs. Depend on.us for the world’s largest 
stocks of special-purpose electron tubes, test instruments, 
audio equipment, electronic parts (transformers, 

capacitors, controls, etc.) and accessories—everything for 
industrial and communications application, for research, 
development, maintenance and production. We make 
immediate. shipment from complete quality lines that are 
always in stock. Send today for your FREE copy of the 1953 
ALLIED Catalog—the complete, up-to-date guide to 

the world’s largest stocks of Electronic Supplies for 
Industrial and Broadcast use. 


One complete 
dependable source for 


everything in 
electronics 
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= 4 EASE OF ASSEMBLY 
a Segited with Contedence ror- S\PERR STRENGTH 
NON-DETERIORATION 


PERMANENT SEALING = 
RESISTANCE TO HEAT xs. stow 


BOOTH 1-506 


EXTREME LOW-LOSS firs Feo 


Solder-seal Terminals by General Ceramics — 


engineered for severe service and extra depend- 
ability — effect a permanent, positive hermetic 
seal practically immune to mechanical and ther- 
mal shock. There are no plastic or rubber gaskets 
to age or deteriorate in these reliable terminals. 
Soft-soldering to closures is accomplished easily 
and quickly. General Ceramics Solder-Seal Ter- 
minals are available in a wide range of sizes and 
shapes to meet almost every requirement. 


HERMETIC SEALING PROBLEM? 

Call, wire or write General Ceramics, today! 

Sales engineers, thoroughly familiar with your problems, are 
available for consultation; no obligation. 


CERAMICS and STEATITE CORP. 


Perth Amboy 4-5100 
GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 


GENERAL 
7 os" 


N PORCELAIN, FERRAMICS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE AND FERRAMIC MAGNETIC CORES 
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High Impedance 
Millivolt Measurements 
Above 5 MC 


Below the input voltage level of 25 mV germanium diodes and other crystal rectifiers 


are nearly square law detectors. When combined with a high impedance vacuum tube 
millivoltmeter for DC, having 1 mV full scale deflection at 6 megohms input impedance, 
these crystal rectifiers can be used as “pseudo-thermocouples” for high impedance milli- 
volt measurements at input wattage levels substantially lower (microwatts) than those 
of ordinary heater type thermocouples (milliwatts). This is particularly useful for mV 
measurements above 5 MC since little in the way of instruments has been available in 
those higher frequency ranges, so far. 


_ 


a) 


a4 
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Millivac MV-18B RF-mV-Meter 


Measures RF signals down to a single mV and DC down to 
50 microvolts. 

Wide Frequency Range (1 MC to 200 MC flat within 10% 
directly calibrated. Useful up to 2,500 MC with calibration 
chart). 

Minimum Circuit Loading (new “MINIMUM CAPACITY 
PROBES” have 1.0, 1.5 and 2.8 MMF rated input capacities). 
Wide Voltage Range (RF 10mV to 1,000 V, directly cali- 
brated ImV to 10mV by chart—DC 50 microvolts to 10mV, 
directly calibrated). 

Square Law Dial For Vacuum Thermocouples and High Im- 
pedance “‘Pseudo-Thermocouple”’ Measurements. 


MILLIVAC INSTRUMENT CORPORATION 
P.O. Box 997, Schenectady, N.Y. 


Bridge Indicator 


An approximately logarithmic response 
provided type 615-A bridge indicator aj. 
ows balancing from coarse to extremely 


sensitive fine without the frequent range 
changes normally required with bridges. 4 
pod indicating meter permits precise visual 
null-detection. An output jack for earphones 
is also provided. Since the output is virtually 
logarithmic with respect to input over 3 
range of 10,000 to 1 (80 db), precise aural 
*null-detection is ssible without extreme 


In} 


Ave., 
ELEC- 
TRONIC INDUSTRIES. 


Timers 


Standard and special purpose timers are 
piney | produced for military and commercial 
applications. Among these are navigational 


stop watches produced in accordance with 
Air Force s - shown in 
photo) and MIL-W-6510. Other types are 
manufactured for inclusion ‘n radar 
ment. Custom d 

for production, 


casting. 

furnished for speci 
mann Watch Co., 15 W. 
36, N.Y.—TELE-TECH 
DUSTRIES. 


> 


& ELECTRONIC IN- 


Air Blower 


A small, lightweight, direct-driven, brush- 
less, axial-flow blower (turbine) will pro- 
vi air pressures in combina’ with 


relatively low volumes. It is powered by 
totaly eeloned marl ee (no 
rushes, sliprings, centrifug es 

belts) built on a single shaft. Units are avail- 
able for 1, 2 and 3-phase operation, 50-60- 


» Inc., Sch 
NOY TELE -TECH 
IES 
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Cases and Covers . 


‘Visit Booth 3-208 LRE. Electronics Show! See the standard cases 
and covers that solve special closure requirements, economically. 
Hudson stocks hundreds of types, sizes, shapes with dozens of 
optional features available. Precision drawn and thoroughly inspected 
to simplify the, work of engineers, designers and purchasing officials. 
Ask for a copy of the Hudson Engineers Catalog File. 
It’s yours without obligation! 


HUDSON TOOL and 
DIE COMPANY?’ inc. 
| fi 412 SO. FOURTEENTH STREET, NEWARK 7, N. J. 


PRECISION DRAWN CASES AND COVERS AND QUALITY METAL STAMPINGS FOR THE ELECTRONIC, NUCLEONIC AND ELECTRICAL INDUSTRIES 


h- 
O- 
th 


me oOawrt tA OM 
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E BY CROSSOVER NETWORK 


combines UHF ana VHF 


Into a Single Antenna System 


The EBY CROSSOVER NETWORK 
is a device designed. for insertion 
between the UHF and VHF antennas 
in such a manner as to minimize 
interference and signal losses. The 
insertion loss of this device over both 
the 54 to 216 MC, VHF range, and 
the 470 to 890 MC, UHF range, 
is approximately 1 db which is much 
less than losses obtained using dual 
transmission, lines and a UHF 
switching unit. 


The EBY CROSSOVER NETWORK 
has been thoroughly field 
tested and gives superior 


performance. 


The EBY CROSSOVER NETWORK 
is in production. 


Samples and further 
information on request. 


WRITE TODAY TO: 


HUGH Hi. INC. 


4704 Stenton Avenue « Philadelphia 44, Pa. 


Demagnetizer 


An ac m et assembl: ermits 
moval va remenal wee AE oe t ne i 
from the sound penoeting heads of 


tape recorders. Extended po oft pore of the 
Demagnetizer fit the pon Bh of all standard 
recording heads. It is furnished complete 
with cord and = fe oy mig to Pio. 
115 volt ac outle’ — on with this 
device is simple and can be done in a few 
seconds. When the —— of the tape re- 
corder has become noisy due to the ae. 
cumulation of permanent etism in the 
recording heads, demagnetization can effect 
a significant improvement in machine per. 
formance. List price $12.00.—Audio Devles, 
Inc., 444 Madison Ave., New York 22 
TELE-TECH & ELECTRONIC INDUSTINES 


Shielding Enclosure 


According to tests made by the Hopkins 
Engineerin 2 Co. testing laboratory, the sup- 
pression of radio interference and the at- 
tenuation characteristics of a new type of 
matey acy enclosure with a single sheet 
copper shieldi layer, are as good as the 
conventional cell-type room made of copper 
screening. The portable RFI solid enclosure 
consists essentially of heavy copper sues sheet 
panels bolted to rigid copper-plated 
nels. RF leakage is minimized at the seams 
by tensioners. Inexperienced personnel can 
assemble or disassemble a room indoors or 
out, in a few hours with standard tools. 
Available 8 feet high in eight floor sizes 
range from 6 x 8 feet to 15 x 10 feet. Each 
unit has as optional equipment air condi- 
tioning and provisions to accommodate 
mechanical or electrical power, water, gas, 
and air services.—RFI Shielded Enclosures, 
Inc., 3634 N. paerrente St. gy 40, 
Pa—TELE-TECH ELECTRONIC INDUS- 
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“INDUSTRIAL” 


for 


ELECTRONIC 
COMPONENTS 


Precision = electronic — and 
necting devices for all your nm 
ATED TUBE SOCKETS 
TERMINAL STR Bice 
WIRED ASSEMBLIE 
BAKELITE STAMPINGS 
TERMINAL pificse ~ a+ ng 


throughout U. S. A. Call 
samples and information. 
7- st 1. Visit with as at 2- 
101, IRE Convention, Grand Central 
Palace Mar. 23-26. 


Dept. T 


— a = oe se eee qe Gee one oe ee meet oe oo ee ee eee ee ee ee ee ee 
i ae lis ape eu a pane So an ie lm ee ce et ate’ a cin wP 


INDUSTRIAL HARDWARE Mfg. Co., Inc 


109 PRINCE STREET +» NEW YORK 12, N.Y 
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niaturizet DC Relay 


for military aircraft applications 


a7 a 25 7 


gFF 


IMPORTANT FEATURES 


@ Designed to meet U. S. Air Force Relay 
Specification MIL-R-5757 


up- @ Palladium Contacts . . . Six-pole, 
at double-throw design 

eet @ Moisture-free-gas-filled... 
Hermetically sealed 


RCA-203W1 DC RELAY 


«+ « Specifically produced for military re- 
quirements by the Electronic Components 
activity of the RCA Tube Department. 


Immediately available to prime sup- cause it is hermetically sealed in a _A technical bulletin covering ratings, 
pliers and sub-contractors of military steel envelope which is evacuatedand dimensions, terminal connections, 
aircraft equipment, the new RCA- filled with moisture-free gas, the coil | operating information, and descrip- 
203W1 DC Relay is designed for and contacts are impervious to dust, _ tive data on shock, vibration, and life 
d general use throughout the electrical §_ moisture, and corrosion. tests, is yours for the asking. Just 


write RCA, Commercial Engineering, 
Section 57DR, Harrison, N. J... . or 
contact the nearest RCA field office. 


systems of military aircraft. Its 6-pole, double-throw construc- 


Built to operate under severe service tion features palladium contacts rated 
conditions, and inany mounting posi- to handle 2 amperes with a resistive 
tion, the RCA-203W1 will provide load at 26.5 volts dc and 1 ampere FIELD OFFICES: (East) Humboldt 5-3900, 
longevity of service under extremes with an inductive load at the same 415 S. Sth Street, Harrison, N. J. (Midwest) 
of temperature, humidity, shock, vi- voltage. Contacts are arranged in a varices ican Shodan BORIS Gabe ee 
bration and voltage variations. Be-  break-before-make sequence. Pedro St., Los Angeles, California. 


ca" =a @ ow 


RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS HARRISON, N. J. 
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PERFORMANCE 
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The Inside Story 


The NEW CE Series 


ACCURATE WIRE WOUND RESISTORS 


olism anmmssti 


HERMETICALLY SEALED IN CAST EPOXY. EXCEEDS MIL R-93A SPECIFICATION 


Scientific progress has made the demand and we believe 
the CE series resistors are the answer: — 

In the cross-section above, we illustrate the single ho- 
mogenous mass that means so much to stability and provides 
the ample moisture vapor barrier of this new resistor. Bobbin 

and encapsulation become one homogenous mass, surround- 
ing the resistance wire with a minimum of strain. 
Write today if your requirements are for a hermetically 
sealed resistor to withstand a wide variety of environments. 
Ask for the literature covering the CE series resistors. 


ok ee ee ee ee ee ee ee 
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High-Vacuum Relay 
High voltage, high vacuum relay 


praia Ara oe 
HEPPNER 
“GUARANTEED COUNT” ELECTRO-DYNAMIC 


speakers ee a 


a vibration characteristic of 15g’s a 


With EXCLUSIVE “No-Rub” Voice Coil for partial oll | ineenioe eet eee 
switching pulse forming networks in rs 


installations. The | rtion of the soil 
ABSOLUTE UNIFORMITY TO YOUR SPECIFICATIONS BECAUSE: can be hermetically sealed directly inte tam 


pulse forming network case, transformer ¢ 
Sy aay im 

is A ‘onica, Cali 

@ EACH FIELD COIL GUARANTEED TO CONTAIN GIVEN NUMBER OF = ~TECH & ELECTRONIC INDUSTRIES _ 

TURNS within standard tolerance. Quality fully controlled CR Oscill 

because all coils are wound by Heppner. No wire-stretching soeierecntgi cond “a 

i 5 te ‘ T 514-AD is a portable laboratory A 

or other quality-reducing shortcuts. [Resistance and wire osel Moseope with 6 em undistorted vere 

size to your exact specifications. son ibiilamtllertce tires so BS 


@ THE EXCLUSIVE HEPPNER PERFECTLY ROUND “‘NO-RUB’’ VOICE 
COIL is now available in Electro-Dynamic Speakers. This 
coil is installed perfectly round by means of a Heppner 
developed process which eliminates all egg-shaped coils 
which cause rubs. 


Electro-Dynamic Speakers are available with or without 
bucking coils, transformers, plugs and/or brackets to your 
specifications. 
Engineered for efficiency and fine acoustical performance. 
Exceptionally thorough final inspection. 


amplifier, flat-faced cathode-ray tube, vari- 
Write for pes able duty cle calibrator, rect-coupled — 
i : 0 Bee unbl. . Vertical amplifier bandwidth de 
further information today. to 10 mc at 0.3 v/em to 100 v/cm sensitivity, 
2 cycles to 10 mec at 0.03 v/cm to 100 v/cm 
sensitivity, rise-time 0.04usec, 0.25usec sig- 
nal delay. Time base range 0.lyusec/cm | 
0.01 sec/em accurate within 5% of full scale, | 
improved 5x sweep magnifier. Square wave 
calibrator variable from 0 to 50 volts, ac- 
curate. within 3% of full scale, duty cycle 
variable from 2% to 987% — Tektronix, Ine, 
P. O. Box 831, Portland 7, Ore.—TELE- 
& ELECTRONIC INDUSTRIES 


Molded Rotor g 
“Knee-Action” Rotor for use on 134 im) 


diameter attenuators and switches featu 
a molded low loss phenolic enclosure wh 


Available in 3’’, 4”, 5”, 64”, 
10’, 12” sizes. 


protects its operating mechanism. The unit 

t be tampered with in field use becaust 

. ; of this enclosure, and this design provide 

¥ Reprecentitiens: greater insulation between contacts - 


Sames C. Muggleworth arms Sits bape yc fact cna D 
MANUFACTURING COMPANY 606 Richey Ave. W., Collingswood, N. J. independently of each other and supply w 
Round Lake, Illinois (50 Miles Northwest of Chicago) Ralph Haffey form pressure against the contact surfa 
Phone: 6-2161 2417 Kenwood Ave., Ft. Wayne 3, Indiana al ame Pye enn material is of 
SPECIALISTS IN ELECTRO-MAGNETIC DEVICES trv. M. Cochrane Co. ; licable SAN an ay St a ee ¥ 
408 So, Alvarado St., Los Angeles, California Da Co MH, 191 Central Ave. 
ig _TE C. 


ven -» Dept, 
Newark mee J. CH & EI 
TRONIC USTRIES 
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VOLUME PRODUCTION is available for — 

your extruded ceramics at AMERICAN — 
LAVA CORPORATION. Several batteries of presses from 
10-ton to 100-ton capacity assure the right press for the job. 
Ceramics of uniform cross section up to 8 2” diameter can 
be extruded, sawed and machined to intricate shapes. 
These pictures show part of our extrusion equipment and 
typical AlSiMag ceramics made from extruded material, - 
Send us your blue prints or sample: let us show you what 
we can do for you. 


SUsT YEAR OF CERAMIC LEAR ERS AEE 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE. 


offices of 


NOTE: New SYRACUSE, nN. Y. 


CLEVELAND, OHIO and 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 e« SYRACUSE, N. Y. 
PHILADELPHIA, 1649 N. Broad St., Stevenson 4-2823 « CLEVELAND, 5012 Euclid Ave., Express 1-6685 
CHICAGO, 228 N. LaSatte St., Central 6-1721 * ST LOUIS,-1123 Washington Ave., Garfield 4959 - 
SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 * NEW ENGLAND, 1374 
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DALOHM 


Miniature Power Resistors 


WIRE WOUND—SILICONE 
COATED RESISTORS 


Sernetete welded construction from ter- 
minal to terminal. Temperature coeffi- 
cient 0.00002/deg. C. Ranges from 0.1 
Ohm to 55,000 Ohms, depending on Type, 
— 0.05%, 0.1%, 0.25%, 0.5%, 1%, 
‘0. 


RH TYPE 


Available in 25, 50 and 250 watt sizes. 
Silicone sealed in die-cast, black anodized 
radiator finned housing for maximum 
heat dissipation. 


RS TYPE 


Available in 2 watt, 5 watt, and 10 watt 
sizes. Silicone sealed offering maximum 
resistance to abrasion, high thermal con- 
ductivity and high di-electric strength. 


DEPOSITED CARBON RESISTORS 


Dalohm precision deposited carbon re- 
sistors offer the best in accuracy, stabil- 
ity, dependable performance and econ- 
omy. Available in 4 watt, 1 watt and 2 
watt sizes. 


¢ 
Carefully crafted in every respect, Dal- 
ohm resistors are true power in miniature 


—provide the answer to those space prob- 
lems. 


DALE PRODUCTS, inc 


Marker Generator 


The addition of precise markers to the 
CRT gee A of a spectrum analyzer permits 
quick visual interpolation and differential 
estimates without reference to calibration 
charts or hard-to-read dials. MG10S micro- 


wave marker generator permits the addition 
of 4, 2, o C markers to the display of 
any F athe: 9 spectrum a» ee This self- 
contained unit (9 x 6 x 5% in., weighing 
less than 10:1bs.) ‘uses standard receiver-type 
tubes and the’special harmonic circuit per- 
mits continuous coverage of the _ entire 
S-band, 1550 to 5122 MC, and through C-band 
at least td MC. Standard units provide a 


> ag ain St., situ Mass.— 
& ELECTRONIC INDUSTR IES 


Controllable R-F Inductor 


The 65BA1 current controllable inductor 
provides wide range frequency shift or in- 
ductance variation between 1 MC or lower, 
and about 215 MC, or higher, at zero control 
current. At least a 7 to 1 variation of fre- 


iimit is obtainable. The upper frequency 
with maximum . control current "is 
_ 30 MC. The init has a 
uctance of 30 wh at zero omnatcl pact ate 
nich can be reduced to 1/50th of this value 
by the comer of 40 ma control current. 
po ic versus frequency ob- 
in tuned circuits ten 


TRONIC INDUSTRIES 


Wheatstone Bridge 


+0.01 ohm. 
the 6100 Brides “y pons only 8 lbs. and meas- 
Ve x 73% x 534 in. including removable 
s In addition to measuring resistance, it 
ms, and shorts 
born, or Fisher 


be converted to 

pags A, Pog Bee The instrument a 
- ttery opera wer 

For va “— designed 
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for every application.,, 


» 
ATLAS MIKE STANDS 


most complete— 
most diversified 
line in the world! 


From a professional ¢ 

boom stand to a 

flexible goose neck to a fing 
fitting—whatever your need in 
mike stands and accessories— 
depend on it, ATLAS has it for 
you. Designed and manufac- 
tured for highest stability, 
quiet, ease of operation, dura- 
bility. And backed up 100% 
by ATLAS—world leader in mike 
stands, public address loud- 
speakers and accessories for 21 
years. 

Compare them all at your dis. 
tributor—You'll make your nex! 
mike stand an ATLAS. 


ATLAS sounn corr. 


1445.39th Street, Brooklyn 18, New York 
in Canoda: Atlas Radio Corp., itd., Toronto, Ont. 


ds to reduce . 


NO SHORT 
CIRCUITS 


when you 
use « 


EthoLoc* 
CABLE 
CLIPS 


Made of ETHYL CELLULOSE... 
A TOUGH, DURABLE PLASTIC 


NOW... 
For Extra Strength 
**D’”’ WASHERS 


TO FIT OUR 
CABLE CLIPS 


Write for Sample and 
Full Information 


WECKESSER CO. 


5259 N. AVONDALE AVE. + CHICAGO 30, ILL. 


West Coast Representative: 


5777 West Pico Blvd. © Los Angeles 19, Calif. a 


i i i ll ele ee ee ee ee Be ae ee Gee ee ae 


rT 5 


Ss 
885 


Here is a service maintained as a 
convenience to the industry's largest 
top-level 
making it easy to get the informa- 
tion you want. And only one simple 
form to fill out. 


Use these convenient postage-free 


inquiry cards to get informatio 


Do you want more information on 


PRODUCTS 


quickly about products listed be- 


low—all advertised in this issue 


Ace 9 gp & ote Co., Inc. Pre-built screen rooms 
Adams estlake ermetically sealed mercury rela: 
Advance Electronics Co. Vo! phase analyzers, fix my 


Motors Inc. S and standard motors 


ft Radio Co UHF and aircraft signal generators 
g- Co. Regulated power supplies 


ico Electronics 
= Products Co. Plug-in bases, mating 
illied Electronic ic equipment and supplies 
rmers 


lo Am ttery-opera 
Corp. 450-470 MC antennas, transmission lines 


Applied Science Corp. of Princeton. Telemetering, instrumentation 
Arnold Engineering Co. Tape-wound magnetic cores 


; 
a 


kudio Devices, Inc. 7 oy d magnetic 
Avery Adhesive Label Co rp. Pressure-sensitive labels, y 


x Aviation Corp., Eclipse-Pioneer Div. Precision Synchros 
Aviation Friez Div. Temp. responsive thermistors 
ee Corea Div. Frequency meters 
Standard and miniature tube clamps 


Bisw-knex Cs oy Pe ag oteeren antenna towers 
Crystals 


and temperature stabilizers 


Blender Tenwae Li Labs. Engineering personnel 
Labora 


—_— ee. Silicon diodes, switching tubes 


Bomac 
Boonton Radio Co ctance meters 


Laborato — Rectifiers, copper oxide modulators 
vered sleeving 


Brand & Co., Inc., William Silicone rubber co 
Brush Electronics 


Cinch Mfg. Co. Sockets, connectors, 
cinema Engin Co. Sealed 
Clarostat 


Carter dynamoto 
Centralab-Div., Globe Union Ine. Printed electronic circuits 
Chicago Cond 


enser Corp. Oil impregnated — 


wirewound resistors 
'g. Co., Inc. Wirewound resistors and controls 
Co. Threaded 


Cernell-Dubilier Electric Corp. ge pom eget converters 


Cornish Wire Co., Inc. Cord sets, TV hookup wire 


engineering audience — 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 
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advertised in 


TELE-TECH 
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149 Crucible Steel Co, of America Permanent alnico magnets 

150 Son & Co., Inc., James Crossbar circuit switches 
151 } mag Co., Ine. Radio- ency conn 

152. Dale Products, Inc. Wirewound ture power resistors 

153 Dialight Corp. Indicators and penal lights 

154 Dumont Labs., Inc., Allen B. V switching & mixing equipment 
155 Dumont Labs., Inc., Allen B. C mage ange 

156 DX Radio Products Co. TV deflection coils 

157 Eby Inc., Hugh H. UHF-VHF crossover networ' 

158  Eitel- h, Inc. UHF-TV klystrons 

159 Electrical I 

160 Electrical To Service, Inc. & antenna erection 

161 Electronic Associates, Inc. Brochure on new analog computer 
162 Labs. 12V auto radio power supp! 

163. Esco Mfg. Co. Mobile t cabinets 

164 Instrument Corp. Precision potentiometers 
165 Federal T hone & . Coaxial cab! 


169 Steatite Corp. Solder seal 

170 General Control Co. Push! and switches 
171 diode replacements 
172 General Electric Co. Filament and neon glow lamps 
173 Ce. Broadcast program lifier 

174 General Electric Co. Transistors, tantalytic capacitors 
175 eral Electrie Co. P. dielectric 


181 Graphite Me Cerp. Brushes, contacts, bushings, rings 
182 Gray Mfg. Co. i 

183 Gray Research & Development Co. TV slide projectors 

184 > Instrument Co. Engraving machines 

185 Guardian Electric Mfg. Co. Relays, {oe controls 
186 Gatctced Seen: Ce Sm, ee See Save i 

187 Guthman & Co., Edwin I. Yokes, flyback , S.- S 


190 Heath Co. a scopes, signal generators 
ers 
192 Hermetic Seal Products Co. Seals with attached 


INQUIRY CARDS TODAY 


TO FACILITATE YOUR OWA 
PLANNING MAIL THESE f’. ss 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 


TELE-TECH——APRIL 1953 


CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


continued 
on next page > > > 


INQUIRY CARD not good after sune 1, 1953 


PRODUCT INFORMATION? bs that what you new 


Use these cards to get information quickly ... through TELE-TEC 


TELE-TECH is the predominant technical journal of a 5% billion dollar marks 
in the telecommunications and electronic defense industries. In the T Nee 
Listings continued from pages as well as in editorial features, you will often get the FIRST N 
of important advances in products coming soon or all ready for the a 
Betve-Aive, Inc. Transistors 


Hardware Mfg. Co., Inc. Hardware & components 
variable vacuum capacitors 


| enone servos, controls, Sere amplifiers 
a ge latio itors arzian, Inc. Selenium rectifiers, 
an 
~ a Shallcross Mfg. Co. Audio attenuators 
: Seeagae Electric Co. Miniature molded 
tamps 
‘g- “i. Inc. Aircraft switches, terminal blocks 8 
istors, tiometers, rheostats 
Mfg. Co. Cables, hook-up wires, braids 
weueey rs Co., Inc., P. R. Whewennd controls, switches standard e: 
mate sealed crystals Steward Mig. Co. D. B Mf Co. Glass po ally 
Zz. 
R-F millivolt meters Superior Flux Co. Bho he lh soft solder flux 
Data be Co, l cathodes 


Co: book on glass-bonded mica 
Mycalex Corp. of America Glass-bonded mica insulation 
of America. Glass-bonded mica components 
National Co. eee ene ee knobs for %-in. shafts 
ational Vulcanized Fibre Co. Laminated plastics 
N.R.K. Mfg. & Engrg. Co. Microwave a Ronn devices 
tical Film Engineering Co. Oil 


diffusion 
nee Snees Rosen, Seo, Sivew ¢ Seles Gpcstrent enalones 
oneal cong Seng eat oe rr crs, 


Faz Corp. Magnetic core hagieston plates 


Corp. Wire, shielded cable, TV line, cord sets 
Copper Products Corp. Coaxial cables for Tv stations 


. UHF, microwave antennas 
Electrie Co. Subminiature ‘sealed capacitors 
America. UHF pylon antennas 
turized de relays 
America Engineering personnel 
Tube requirement analysis 
Metal-shell kinescopes 
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New Device Combines CRO 


and Spectrophotometer 


The American Optical Co. and the 
Allen B. Du Mont Labs., have developed 
a rapid-scanning spectrophotometer. 
This unique combination of optical 
spectrophotometer and cathode-ray os- 
cillograph produces spectrophotometric 
curves instantaneously on the cathode- 
ray screen. The rapid operation of this 
spectrophotometer is accomplished by 
the use of an oscillating mirror which 
scans the image of the spectrum across 
a slit placed in front of a photocell. The 
result is a curve on the cathode-ray 
screen in which the amplitude of the 
trace at any instant is proportional to 
the intensity of a particular wavelength 
of light. Both coordinates of the curve 
are linear and either or both may be 


expanded. 


The spectrophotometer will handle 
transparent, solid, or liquid samples up 
to 100 mm thick. By means of a separate 
reflection attachment, the instrument 
Will produce data from opaque solids or 
powders. The portion of the spectrum 


| covered by the instrument ranges from 
» 400 to 700 millimicrons. This range is 
» scanned at an interval of 1/180 of a 
| second, at a repetition rate of 60 times 
"per second. Because of this high scan- 
‘fling tate, the rapid-scanning spectro- 
' photometer is particularly adaptable to 
© the investigation of rapidly changing 


spectra, problems which require tele- 
Metering or simultaneous transmission 
of spectrophotometric data to several 
points, or to production control where 
continuous monitoring is desired. 


TV Changes 
at Corning Glass 


Campbell Rutledge, Jr. has been ap- 
pointed to the newly created position 
of assistant general manager of the 


- Electrical Products Division of Corning 


Glass Works, Corning, N. Y. and Forrest 
E. Behm, Jr. is the new manager of the 
division’s Pressware Plant which pro- 
duces television bulbs. Mr. Rutledge 
had held a similar post in the company’s 
Technical Products Division. Mr. Behm 


"succeeds Paul T. Clark, former Press- 
_ Ware Plant manager, who has just been 


appointed manufacturing manager of 
Technical Products. 


THE SP-600-JX 
Communications Receiver 


USES ROTARY TURRET FOR 
MAXIMUM SENSITIVITY! 


A rotary turret, uniquely incorporated into the “Super-Pro 600-JX,” 
makes possible the placement of the coil assemblies of the two RF 
Amplifier stages, Mixer stage and First Heterodyne Oscillator stage 
directly adjacent to their respective sections of the four-gang tuning 
capacitor and the individual tubes. 


Coil assemblies are mounted on the turret. Turning the band selector 
switch to any one of the six frequency bands places the required coils 
immediately in their correct positions. This arrangement increases 
receiver stability, provides uniform maximum performance from band 
to band, and ‘simplifies servicing. 


Every part of the “SP-600-JX” is designed to the highest standards of 
receiver design. The rotary turret is one example of the fine engineering 
in this magnificent 20-tube receiver. 


The “SP-600-JX”, the only professional 
communications receiver available that 
provides up fo six crystal controlled fre- 
quencies, has a range of 540 ke. to 54 me. 
It is now being used by the U. S. Army, 
Navy, and Air Force, other governmental 
agencies, airlines, the press, maritime, 
and commercial services, for both single 
channel and diversity reception. Write to- 
day for further details. 


HAMMARLUND. 


ANOTHER EXAMPLE OF 


PIONEERING... © 


Waterman RAYONIC CATHODE RAY TUBES 
have reached still greater heights. Since the intro- 
duction of the Waterman RAYONIC 3MP1 for anode and compared against the 3XP at 2000 Volts 
miniaturized oscilloscopes and the Waterman de- on the second anode, the results are astonishing. 
veloped rectangular 3SP CATHODE RAY TUBE, For the same size spot, the 3XP light output is 
scientists in our laboratories have diligently improved by a factor of 4 and its vertical sensi- 
searched for a more perfect answer to the perplex- tivity is improved by a factor of 2, with the hori- 
ing problem of trace brightness versus deflection zontal sensitivity remaining equal to that of the 
sensitivity. The 3XP RAYONIC CATHODE RAY other tubes. Because the 3XP is enclosed in a 
TUBE is their answer to providing a brilliant and shorter envelope and is equivalent to the 3RP 
sharply defined trace and high deflection sensi- and 3SP with respect to interelectrode capacities, 
tivity at medium anode potentials. When the 3RP it lends itself readily for high frequency video 
or 3SP tubes are operated at 1000 Volts second work, as well as for low repetitive operation. 


ae | 3XP TECHNICAL DATA 
ee eo eb he Wok cco nd 6 ee Case bbb Rs Wels Ue 1% x 3 inches 
MR ee oy ers SRO os kas Meuies a ed cue oc of Was ware eted 8.875 inches 
NS eee ean te ee nse oy gi bc 6b wy Sins Wiebe ALP Op O dN eS Cad ondabe Loctal 
TYPICAL OPERATING CONDITIONS 
PI Sas Ovi k a oe) Me adie asad eos bce Saws see e beues 6.3 Volts 
Pee ba Cagis vue p's 6 oe bison eae CAN oat Dawe ey bear e RUE RE 0.6 Amps. 
RMI ee a oe oe ve beh See OSes babled ts daeed ks 2000 Volts 
ee ea ae aan Selgin pateteahie Ew Smee Max. 2750 Volts 
ETS Foc oe cos ts hoe Cote oon eee See Lee ha 400 to 690 Volts 
MN esis ie ee SSS BS BAS —22.5 to —67.5 Volts 
DEFLECTION FACTOR IN VOLTS/INCH 
ee i. os wc perewide c'vin bene gdcs sidelined ¥evedialcn 68 to 92 
a 5 Sis n o50 VN 6A 9545 Uncle be snuoe biameeeiee 25 to 35 


AVAILABLE in P1, P2, P7, and P11 Phosphorf 


Chain Pulse Amplifier 


Greater bandwidth, fast rise time w: 
overshoot, and high output voltage are Mba 
to be provided by the new SKL model Pr} 


chain pulse amplifier. Fourteen 6AH6 
vacuum tubes are used to obtain the maxi- 
mum output — of 125 v. over a band- 
width of 200 cps 90 MC. It has a pulse 
ain of 30 db and a rise time of better than 
006 usec. usec. Frequency mse is flat pelea 

144 db from 500 to 80 MC. Phase 
is substantially linear within the pass nd, 
Power supply is stabilized to prevent | fluctu- 
ations of gain due to variations in the signal 
2143 is ery Output connection of the model 
hed the end of 15 in. of coaxial cable 
ed to fit the neck of a CR tube 
on gts aes to other squioant without 
alteration or special conn ‘o output 
impedances are provided: 500 ohms an 
5000 ohms. “Spencer-Kennedy Labs., Inc., 
bridge 39 Mass ~TELE-TECH "& ” BL EC. 
e — - - 

TR INDUSTR 


Selenium Rectifiers 


Type V-75HF -voltage selenium rec- 
tise” are myn pr AB Lo errule terminals 
for insertion dard 30-amp fuse clips. 


to deliver 5 ma into a capacitive load at a 
oe output voltage of 1 and 2000 v. re- 
vely. These cartridge rectifiers are de- 

ed to meet JAN humidity, altitude, vi- 
Srotton and shock specifications. Both units 


national ro ggg Corp ave tees 2 Ae . 
TRONIC IN INDUSTRIES 


Matched Diodes 


Matched pairs of silicon diodes are avail- 
able with one unit of reversed polarity. 
The 1N23BMR has been developed to meet 


the need for low noise circuitry. General use 
crystals of the same 


of matched pone pet larity in 
a balanced mixer reduces the noise contri- 
beaten of the local oscillator. Use of matched 


one 1N23B paired with a selected ROMER 
are now available. Both types are matched 
within narrow limits for conversion loss, 
pind ty be, supplied” on on special red be ge 
can on u 
Microwave = 


St., Boston ip) Mass —-TELE-TeCH & ELEC- 
TRONIC IND 
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Whether it’s shells or beads — or good 
old American dollars, for that matter — 
you just can’t operate successfully 
without showing a profit. That’s why 

sO many progressive companies depend on 
Kester quality and performance to 

insure maximum results in production at 
the lowest possible cost. And we'll bet 


Kester Solder can mean more “wampum” 


in your “wigwam,” too! 


An engineered adaptation can be made to 

your specific requirements with Kester “44” Resin, 
“Resin-Five” or Plastic Rosin-Core Solder . . . 
varied core sizes or flux-contents are available 
in many different diameters. 


SOLDER COMPANY 


4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY + BRANTFORD, CANADA 


Smt Re bev tt tte 
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~ 


Changing temperatures, vibrations, and accelerations 
affect the operation of all instruments. In spite of these 
variables, our products produce the right answers 
because they are properly designed. 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 


KK KK 


Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal- 
ents, are available to scientists seeking solutions to 
instrumentation and control problems. 


KOI SMa ssraoncrs com 


ELMHURST, NEW YORK + GLENDALE, CALIFORNIA - sussiniany of Siadard com pRooUCTS CO., INC. 
134 : 


WWYV Receiver 


Model WWVR a the checking 


instruments with standard WWV trans 
sions at any time without special 5 


reception of s 


to 
d 


missions. A hi 
can be switch: 


tion o 


cies. 
a oll 


Resistors 


The CE resistor series is encapsulated in _ 


f standard 


-in permi 4 
3 == A 


ar 


NIC e INDUSTRIES. 


cast epoxy. ba ayer goog encapsulated ma-. 


terial ar 


= Performance characteristics are said 4 
exceed Mil-R- 
ee inne be produced in 


a, Reed es The <— 
e general t 


dial terminal lugs, radial p | toa 


and axial p 


available Psy 


eering 


? 
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Collapsible Dolly 


A three-wheel dolly, made of sturdy cast 
aluminum, folds into one — light- 


weight unit secured by screws 


mount casting. This mount also provides a 


M44 


leads. There are 45 


to 2 watts—Cinema En- 
Co., 1410 W. Verdugo ‘Ave. : Bur- 
—TELE-TECH 


LECTRONIC 


to center 


hook for optional use of the tie down 
chains when using standard or bab —— 
Additional baby — _— holders 


rovided to control the pen = the baby 
Fripod legs. Foot tread — of 


cast’ for camera opera 
be al with 


ae television tri 


Ts use. . Do y om 
professional or 5s 
Extra wide rubber 

prevent side ov Bronze 


I 4 are wend to hold 
eid. An perator i 


or leveling or stationary By ge ‘National 
Cine ui sent, Eas West 48th St., 
New York 36 TECH & le 
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Of course he’s using Soundcraft Recording Tape 


o , Pee = | * 
coe lt’S micre-naliishes 


Perfect reproduction — that’s the 
reason why more and more engineers 
today demand Soundcraft 
Professional Recording Tape. 


Soundcraft is the only professional 
tape that is Micro-Polished. The only 
tape that is polished, buffed and 
te-polished by a special process to 
produce a surface that is mirror- 
smooth, completely free of even the 
host minute irregularity. The results 
of Micro-Polishing are apparent 

to any sound engineer: 


Lower distortion 

Uniformity of output 

Improved high frequency response 
Better head contact 


friction, longer head life 


"PATENT APPLIED FOR 


Soundcraft Professional Recording 
Tape incorporates all the features 
developed by Soundcraft research 
engineers during the last two years: 
pre-coating to insure better adhesion, 
prevent curling and cupping — 

dry lubrication to eliminate squeals. 
The 7” reel has the 234” hub, 
eliminating torque problems and 


resulting in better timing. All this, J 


plus a splice-free guarantee on all 
1200’ and 2500’ reels. / 


Why settle for less than the best? | 
Next time, insist on Soundcraft 
Professional Recording Tape. 


It’s Micro-Polished! 


~~ SOUNDCRAFT ... 


WRITE FOR FREE INFORMATION DEPT. P. 


10 East 52nd Street, N. Y. 22, N. 


TURBO 117 SLEEVING 


. . . durable silicone rubber coating fuzed 

to fibrous glass braid . . . cannot be 

peeled . . . can be supplied to meet all 

Class “H" performance requirements 

of MIL-I-3190, NEMA VS-! 

lasting dielectric strength . . . 
humidity-resistant . . . oil-resistant 

. . « flame-resistant . . . non- 
corrosive . . . fungus-resistant. 


Inside the 
Silicone 
Rubber Sleeving 


TURBO 117 SLEEVING 
. +» scientifically designed 
to be kink-proof . . . can be 
knotted, bent, twisted .. . 
engineered to meet extremes 
of temperature . . . flexible at 
—1!00° F unchanged by 
temperatures as high as 500° F... 


Samples will be sent to you on separate ees | 
order. Be sure to ask for Turbo I17 
Sleeving. 


See us at the |. R. E. 
Show, Booth #4-519 


Write for Bulletin 


INSULATING MATERIAL SPECIALISTS SINCE 1920 


THE WILLIAM @L2G0D) AND CO., INC. 


i} DEPT. T-4, WILLIMANTIC, CONN., U.S.A. Telephone HArrison 3-1661 


TURBO Insulated Wires - Wire Markers - Extruded Tubing « Glass Sleeving and Tub- 
ing - Varnished Saturated Sleeving and Tubing - Cambric Cloths, Tapes, Papers - Mica. 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 


Vacuum Tube Oscillators 


By William A. Edson, Published 1953 by John 
Wiley & Sons Inc., 440 Fourth Ave., New 
York 16, N.Y. 476 pages. Price $7.50. 


This book is an effort on the part of 
the author to present a systematic and 
reasonably complete treatment of the 
many factors affecting the behavior of 
vacuum-tube oscillators. While rela- 
tively little of the work here presented 
is original, and virtually all has been 
published previously, material on this 
subject has here-to-fore been too scat- 
tered to be effectively available. Also, 
the viewpoints and notations employed 
in discussing vacuum tube oscillators 
have been so divergent as to greatly 
impede the understanding of the work 
accomplished. By use of a uniform nota- 
tion and several coordinated viewpoints 
developed in logical sequence, the treat- 
ment in this book overcomes most of 
these difficulties. The book is intended 
as a text for senior or graduate electri- 
cal engineering courses as well as 
for guidance of practicing engineers. 
Mathematics has been employed freely 
where it is helpful. The volume also in- 
cludes a rather extensive bibliography 
to aid those readers wishing more de- 
tailed treatment of subjects contained 
in the eighteen chapters. 


Data & Circuits of 
Receiver & Amplifier Valves 


Book IIIA, 2nd supplement. Published 1952 by 
Elsevier Press Inc., 402 Lovett Blvd., Houston 
6, Texas. 500 pages, size 6 x 9 in., 505 
figures. Price $6.25. 


This volume contains the data of 
Philips newly developed valves: Rim- 
lock—Noval—and Miniature Valves to- 
gether with a great many application 
diagrams and circuit discriptions. It is 
part of the series of books on Electronic 
Valves edited by Philips’ Technical Li- 
brary. Those published to date include: 
Book I, Fundamentals of Radio Valve 
Technique; Book II, Data and Circuits 
of Modern Receiving and Amplifying 
Valves (Dutch edition sold out), avail- 
able in English, French and German 
editions; Book III, 1st Supplement; 
Book IIIA, Ditto, 2nd Supplement; Book 
IIIB, Ditto, 3rd Supplement. In Prepara- 
tion; Book IIIC, Data and Circuits of 
Television Valves. In preparation; Book 
IV, Applications of Electronic Valves in 
Receivers; Book V, Ditto, Part 2; Book 
VII, Transmitting valves. Book VI, “Ap- 
plications of Electronic Valves in Re- 
ceivers and Amplifiers, Part 3,” is to 
be published later this year. 


Principles of Radar 


Third Edition by J. Francis Reintjes & Godfrey 
T. Coate. Published 1952 by McGraw-Hill 
Book Co., Inc., London. 985 pages, 9 x 6 in. 
Price $7.75. 


Prepared originally by the Massachu- 
setts Institute of Technology’ School 
Staff for use in their war training 
courses, ‘this new third edition has been 

(Continued on page 139) 
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“ZERO” PHASE SHIFT 


COMPUTER REFERENCE VOLTAGE TRANSFORMERS 


LESS THAN 0.1 MILLIRADIAN PHASE SHIFT 
+.02% ACCURACY OF VOLTAGE RATIOS 


rn er Pere 


Samples of this type transformer were | 
tested | by the BUREAU OF STANDARDS 
and —— to meet ~~ . 7 


om ct SS F NM ©¢ W F&F rT FS 


A radical new approach to the design and manu- 
f facture of precision transformers, makes it possible 
to have minimum errors. 


These transformers are not stock items but manu- 
factured to your requirements. 


Write for data sheet so that we can offer a 
preliminary design, price estimate and delivery. 


MIL-T-27 TRANSFORMERS 


TOROIDAL TRANSFORMERS VIDEO TRANSFORMERS 

INSTRUMENT TRANSFORMERS INPUT-INTERSTAGE-OUTPUT 
PULSE TRANSFORMERS POWER TRANSFORMERS 
MAGNETIC AMPLIFIERS 


a8. TRANSFORMERS INC. 


: aia ); > 532 NORTH STREET ENDICOTT, NEW YORK 


n | ¢ STATIC ELECTROMAGNETIC DEVICES 
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high voltage ARC INHIBITOR by Guthman 


horoughly revised and expanded. As 
"in the two preceding editions, this book 
s with the fundamental concepts 
d techniques of pulse radar, differing 
order of presentation however, in 
t it has been almost completely re- 
' written in order to achieve better con- 
finuity of articles and chapters. The 
engineering principles of the pulse cir- 
cuits and high frequency devices used 
the text, are those common to almost 
radar systems. Following a descrip- 
tion of the general features of radar 
ms and system components, there 
are detailed discussions of pulse circuits 
and their application to radar modu- 
tors, indicators, and receivers. 
The latter part of the book is devoted 


to the radio-frequency aspects of radar, ° 


‘covering basic concepts pertaining to 
transmission lines, waveguides, cavity 
“resonators, antennas, and the techniques 
‘of their use in radar systems. A new 
“chapter has been included on propaga- 
© tion at radar frequencies in this sec- 
tion, also one entitled Radio-Frequency 
“Transmitting and Receiving Systems. 


BOOKS RECEIVED 


Motion Picture 
_and Television Almanac 


\ Edited by Charles S. Aaronson. Published 1952 
by Quigley Publishing Co., 1270 Sixth Ave., 
New York 20, N.Y. 1010 pages. Price $5.00. 
Book contains Who’s Who, list of companies, 
codes, trade organizations, TV stations, serv- 
ice firms and world markets. 


Non-Logarithmic Slide Rules 


| By Morris L. Croder. Published 1952 by GC & G 
Corp., 2003 E. 12 St., Brooklyn 29, N.Y. 
64 pages. Price $2.98. Instructions show 
how to construct and use a non-logarithmic 
slide rule made with straight edge, pencil and 
paper. Finished unit performs same functions 
as standard slide rule. Advantages claimed 
include rapid construction, easy use, no com- 
pression at high end of scale, and low cost. 


_Philco’s WPTZ Sold 
to Westinghouse 


E. V. Huggins, president, Westing- 
house Radio Stations, Inc., and James 
| H. Carmine, executive vice-president, 
Philco Corp., have announced that 
Be stinghouse had arranged to pur- 
' chase TV station WPTZ, Philadelphia, 
‘from Philco. It was stated that ap- 
4 proval of the FCC would be sought 
immediately. Acquisition of the station 
will involve approximately $8,500,000. 
WPTZ started operations on an experi- 
mental basis in 1932. It is an affiliate 
of the NBC network. 

Telecasting on Channel 3, WPTZ is 
one of three TV stations serving the 


© Philadelphia area. It received the na- 


; tion’s second commercial TV license in 
After approval of the purchase 
by the FCC, it will become the second 
_ TV station to be operated by Westing- 
house. The first is WBZ-TV, Boston. 


: 25th Anniversary 
_ of Police Mobile Radio 

The 19th Annual National Conference 
2 of the Associated Police Communica- 
| tions Officers will be held in Detroit’s 
3 ee eeCodillec Hotel, Aug. 25-28, 


onsistently 


ependable 


DYKANOL* CAPACITORS 


# COPYRIGHTED TRADE MARK OF C D IMPREGNATES 


Nobody knows oil capacitors like C-D, It's generally acknowledged 
that “nobody can duplicate C-D’s Dykanol capacitor.” You can count on 
the ruggedness and durability that have made C-D capacitors famous for 
42 years and that is all too rare these days. Catalog No. 400 will show you 
how broad the line is. Write for it to: Dept J43, Cornell-Dubilier Electric 
Corporation, General Offices, South Plainfield, New Jersey. 


CORNELL-DUBILIER 


world’s largest manufacturers of capacitors 


ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS 


SOUTH PLAINFIELD, NEW JERSEY + NEW BEOFORD, WORCESTER AND CAMBRIDGE, MASSACHUSETTS * PROVIDENCE, RHODE ISLAND 
INDIANAPOLIS, INDIANA * FUQUAY SPRINGS, NORTH CAROLINA + SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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faa 
“> VINYLITE 
IS ACID-PROOF 


Acid etching inks, used for permanent stamping on metal and all non-porous 
surfaces will eat away at rubber. Vinylite resists this action — gives longer 
life by far! 


ENGRAVED VINYLITE STAMPING 
GIVES RAZOR-SHARP IMPRESSIONS EVERY TIME 


Heavy base inks will clog shallow rubber stamp faces rapidly. Our deep- 
molded engraved VINYLITE stamp faces have more than three times the 
depth of ordinary rubber stamps. Markings always remain super sharp . ... 
an important advantage since this mark is a permanent record of your 
inspector’s approval. 


SR VINYLITE 


HAS CUSHION-LIKE RESILIENCE 


Our VINYLITE molding process includes a timed curing that imparts to this 
versatile plastic all the elasticity of rubber. Resilient VINYLITE resists abrasive 
action, conforms to irregular surfaces . . . and lasts much longer! 


We recommend the following 
Sem for standard inspection procedures: 


VINYLITE 

iS ADAPTABLE THE SELF-INKING MIDGET 
TO ANY 
MARKING THE PIN 
DEVICE! SS th wane 


THE DURO-POCKET STAMP 


HOW ABOUT 


KRENGEL MANUFACTURING CO., INC. 
We work fast! Any design ‘ ; 
duplicated, affixed perma- 227 Fulton St., New York, N. Y. Tel.: CO. 7-5714 
nently to the stamping de- : 
vice your procedure requires, 
(or we'll recommend and/or 
design one). 


Please send the following: 


ge FREE Vinylite Sample ‘a Please have salesman call 
& Price List for appointment 


NAME 

For FREE — COMPANY 
atio 

and Full Intore’ STREET 


his coupon 2 
CITY. ZONE ............. 


use t 


ir tt ttt 


Raydist Helps Helicopter 
to ‘Land on a Dime”’ 


The Raydist blind landing system 
which’ recently brought a helicopter 
down within two inches of a predeter. 
mined touchdown point at Patrick 
Henry Airport in Warwick, Va., is a 
continuous wave, radio location system, 
For this demonstration, the Raydist sys- 
tem employed two cw transmitters 
which emitted r-f signals differing in 
frequency by approximately 400 crs. 

As reported by Hastings Instrument 
Co., one of these transmitters was lo- 
cated in the Coast Guard helicopter (see 
photo) which was talked down. This 
was the only Raydist equipment re- 
quired in the craft. The second trans- 
mitter, known as a reference trans- 
mitter, was placed at a known location 
on the airfield. This transmitter was 
used to set up a heterodyne beat (400 
cps) with the signal being emitted from 
the transmitter in the helicopter. 

At fixed relay stations Raydist re- 
ceivers were tuned to the frequency of 
the cw transmitters. Equipment for re- 
laying the heterodyne beat to the phase 


Raydist system installed in Coast Guard helicop- 
ter permits craft to be “talked down” by ground 
operator. Installation requires only one trans- 
mitter 


measuring units was also located at the 
relay stations. The phasemeters were 
located in the Raydist master station, 
set up in a mobile unit. 

The ability of the Raydist blind land- 
ing system to indicate the exact position 
of the helicopter is derived from the 
change of relative phase of the hetero- 
dyne cw signals as they are received 
at the relay stations. 

The heterodyne waves, or beat notes, 
at the receivers beam a fixed phase re- 
lationship to one another. When these 
two tones are compared in a phase- 
meter, an indication of their phase dif- 
ference is obtained. Each time that the 
helicopter, containing the mobile trans- 
mitter, moved one-half wavelength 
closer to one relay station than the 
other, the phase at one relay advanced 
180°. Naturally, the phase of the tone 
at the other relay station was retarded 
by 180°. The phasemeter, therefore, de- 
tected 360° relative phase change. 
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It was known, therefore, that a family 
of hyperboloids existed in space with 
the receivers as foci. The helicopter 
could move along any of these curves 
without changing the distance differ- 
ence. These hyperbolic loci make up the 
loci of constant relative phase indication. 

A given phase indication, therefore, 
defined the position of the helicopter as 
being on one particular hyperboloid. By 
setting up two baselines and by obtain- 
ing the hyperbolic location on each 
baseline, the location of the mobile 
transmitter (in the craft) was defined 
as the intersection of the hyperbolic 
loci indicated. 

One of the phasemeters was used to 
indicate the lateral deviations of the 
helicopter from the touchdown point. 
The centerline was indicated as “zero” 
on the dial. As the helicopter moved to 
the left or right of this centerline, the 
dial pointer moved to the left or right. 
The second large dial indicated the dis- 
tance the helicopter was from the exact 
point of landing. The pointer of this 
indicator made a complete revolution 
for each 53.7 feet the helicopter moved 
along the approach path. 

A lone Raydist operator watched the 
two dials, talked the helicopter to a 
point directly over the touchdown point. 
Then, the operator instructed the pilot 
to lower the craft. After correcting the 
pilot’s descent, the operator talked the 
helicopter down onto the predetermined 
spot. 


Guided Missile 
Operation Initiated 


Two new operations have been estab- 
lished within the General Electric Com- 
pany’s Aeronautic & Ordnance Systems 
Div., it was announced by Walter C. 
Heckman, general manager. They are 
the Guided Missiles Dept. and the Air- 
craft Products Dept. Dr. Richard W. 
Porter was named general manager of 
the Guided Missiles Dept., with head- 
quarters in the Schenectady plant. Fred 
B. Law has been appointed general 
Manager of Aircraft Products Dept., 
which will be located at G.E.’s Johnson 
City, N. Y., plant. 


New Tube Plant 
fo Be Erected 


The radio Tube Division of Sylvania 
Electric Products Inc. has announced 
plans to construct a 120,000-sq. ft. fa- 
cility in Williamsport, Pa., to house a 
group of divisional engineering labora- 
tories. 


Consolidated Vacuum 
Elects Nunan 


Election of Kneeland Nunan as Exec- 
utive Vice-President and member of 
the Board of Directors of Consolidated 
Vacuum Corp. of Rochester, New York, 
hewly acquired subsidiary of Consoli- 
dated Engineering Corp. of Pasadena, 

if. was announced today by Philip 
S. Fogg, President of both corporations. 
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HEAT-CONTROL 

Tkermostatic | 
Action guaran 
teed for the life 
of the iron, o 
double yoy 
money backt 


The new, superior WALL INDUSTRIAL IRONS will outperform and 
outlast any soldering irons you've ever tried! Exclusive thermostatic 
action (without the use of fragile thermostats) controls heat so 
perfectly that fusing and tip-burning are held to a minimum. Iron 
stays at ‘‘on-the-button’’ production heat all day long, day after 
day. Wall Irons heat four times faster than ordinary irons. No 
radionic interference while iron is in use. And Wall is more eco- 
nomical to use than irons of like wattage because of heat output 
efficiency! From 20 watts to 1000 watts . . . thermostatic action up 
to 2600 watts. Send for catalog today. 


See Your Distributor 


OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864 eames 


WALL manuracturine co. 


GROVE CITY *® PENNSYLVANIA 


Frequency Range 1750 to 
. 2110 mec 


Feed — Pyramidal horn with 
fiberglas radome,nonpressurized 


Reflector Diameter — 6 feet 


Gain — 28 db (over 2 wave 
dipole), side lobe level — better 
than 23 db 


Half Power Angle — H plane — 
6°, E plane — 5.7° 

VSWR — 1.2 (1750-1990 mc); 
1.25 (1990-2110 mc) 


Crosstalk — decoupling greater 
than 78 db 


Polarization — horizontal or 
vertical 


Write for Bulletin T-1. 


WORKSHOP 
ASSOCIATES 
DIVISION 
THE GABRIEL COMPANY 


Endicett Street, Norwood, Mass. 


Offset Feed 
Microwave Antenna 
1750 to 2110 me 


This new WORKSHOP microwave 
antenna incorporates two revolution- 
ary features which result in outstanding 
performance. 


OFFSET FEED. Conventional center fed 
antennas employ a symmetrical para- 
boloid of revolution as a reflector. The 
Workshop design, however, uses a 
parabolic reflector with the vertex 9 
inches above the rim. The feed is 
placed at the focal point of the para- 
boloid but is aimed to provide peak 
intensity of illumination at the optimum 
angle above the vertex. This location 
removes the horn feed from the radi- 
ated field of greatest intensity and 
results in better overall performance: 
— higher gain, lower side lobes, im- 
proved system impedance match and 
maximum decoupling. 

Radiation is practically identical in 
both horizontal and vertical planes, 
polarity can be changed by rotating 
the feed 90°. 


LAMINATED FIBERGLAS REFLECTOR. 
The 6-foot offset feed reflector is 
made of fiberglas laminations with a 
polyester resin. The total laminate is 
composed of a surface layer of fiber- 
glas and a layer of fine wire mesh 
screening backed by four layers of 
fiberglas. The result is a strong, low 
cost reflector, accurate to - Y% inch. 
No painting is necessary, but if color 
is desired it may be added to the 
resin to produce @ permanent finish. 


s*\ MANUFACTURERS’ 


Be. _ REPS 


Frederick I. Kantor has opened sales 
offices at 4010 Saxon Ave., New York 
63, N.Y., to represent manufacturers in 
the electronic industries. The new or. 
ganization will cover the territories of 
New York City, Long Island, West- 
chester County, and Northern New 
Jersey, and handle electronic parts and 
equipment, audio devices, and sound 
reproduction systems. 

Gertsch Products, Inc., Los Angeles 
electronic manufacturing firm, has ap- 
pointed Atlas Radio Corp., Ltd, 56 
King St. West in Toronto 2-B, Ont, 
Canada, as its Dominion representative. 

Staver Co. Inc., Bay Shore, Long Is- 
land, N.Y., makers of tube shields, mini- 
springs and other stampings for man- 
ufacturers, has appointed the Frank A. 
Emmet Co., Los Angeles, to represent 
it if all Pacific Coast States, Arizona 
and New Mexico. 

Walter E. Bornemann, manufactur- 
ers’ representative residing at 4719 
Cartier Ave., New Orleans, La., has 
been appointed Mississippi-Louisiana 
representative for H. H. Buggie & Com- 
pany, Toledo, Ohio, manufacturer of 
connectors, cable assemblies and com- 
ponent parts for the communications 
and electronics industries. 

Neely Enterprises, Hollywood elec- 
tronic engineering representatives, ap- 
pointed rep in California, Arizona, Ne- 
vada and New Mexico by Reeves 
Soundcraft Corp., N.Y., makers of mag- 
netic recording tape and _ recording 
discs. 

The Burlington Instrument Co., Bur- 
lington, Iowa, announce that the Rob- 
ert E. Brown Company, 311 Ross Street, 
Pittsburgh 19, Pennsylvania, Phone At- 
lantic 1-2142, will represent them in 
the Western half of Pennsylvania west 
of and including the counties of Potter, 
Clinton, Centre, Huntingdon, and 
Franklin, and the entire state of West 
Virginia. 

Audio Products, Inc., Los Angeles, 
has appointed E. V. Roberts & Associ- 
ates, in the same city, to represent it in 
a 4-state area. The coast firm manufac- 
tures a unit called the Modular and 
subminiature amplifiers (Pak-AP). 

Yale L. Saffro will represent Coil 


- Winders, Inc., Westbury, N. Y., in the 


Chicago area. Mr. Saffro maintains an 
office at 800 North Clark St. 

Bittan-Shafer Sales Co., manufac- 
turers’ representatives of electronic 
parts, television and radio, has been 
formed by Harry Bittan and Peter 
Shafer with offices and showroom at 
120 Liberty St., New York City. Their 
sales activities will cover the metro- 
politan New York and northern New 
Jersey area. 

The Kittleson Co., Los Angeles elec- 
tronic representatives, has been ap- 
pointed representative in four western 
states for Reon Resistor Co., Yonkers, 
N.Y., makers of wire wound resistors. 
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V0] {al COAXIAL CABLE 
PROVED IN SERVICE! 


les 

v TELEPHONE TELEVISION 
. PROSPECT 6-5100 Kq 0 x4 CHANNEL 5 
t., VAN NESS AVENUE AT GREENWICH STREET 
re. SAN FRANCISCO 9. CALIFORNIA 
Se 
i- March 4, 1953 
ju 
A. 
at 
ia 
9 Phelps-Dodge Copper Products Company 

40 Wall Street 

s New York, New York 
" : 
= Gentlemen: 
f The Styroflex co-axial cable installation at KPIX has 
- proven its worth to us. As you know, where even short out- 
; ages occur, both maintenance headaches and loss in station 


revenue are the results. 


We at Television Station KPIX are certain your cable 
will be as free from leaks or junction difficulties in the 
future as it is today. 


Engineers should be especially interested to know e 
that an over-all standing wave ratio of 1.02 was obtained 
on Channel 5. Only five pounds of dry air pressure was 
used. 


It is my belief that Styroflex cable will find many 
applications because of its ease of rapid installation. 
It seems within the realm of actuality to use this cable 
for powers of several hundred kilowatts, replacing certain 
open wire transmission lines. 


I am personally convinced that Styroflex co-ax has a 
real and important future. 


Very sincerely, 

A. E. Towne 

Director of Engineering 
KPIX, KSFO, KWED 


AET/bh 


AFFILIATED WITH CBS TELEVISION NETWORK 


@ The properties of this cabl 


e can hel : 
Our engineering, P reduce your Operating costs. 


‘ i ee , 
production and application experiences are at your service 


PHELPS DODGE COPPER PRODUETS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N.Y. 
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maintenance and replacement 
mplified with Fairchild 


>tentiometers 


iometers are another excellent example 
x the special requirements of customers. 
ed precision potentiometers that would 
ne fire control equipment through quick 
packaged plug-in units like that shown 


in a few minutes because only the end 
n. There are no’ wires to disconnect or 
Lon the top of each potentiometer so it can 


is assured by mounting the individual units 

in potentiometers have the same mechanical 
rformance characteristics that have made 
e for many critical applications, 


2 


Use. the coupon below t full information. 


—fAIRCHILD 


we aia POTENTIOMETERS 


THIS COUPON MAY HELP SOLVE YOUR POTENTIOMETER PROBLEMS! 


Se ee ee Se 


—— cme ee eee eee ee 


Potentiometer Division, Department 140-34E 
Fairchild Camera and Instrument Corporation 
Hicksville, Long Island, New York 


Gentlemen: 


Please send me complete information about Fairchild Precision Potentiometers 
and tell me how you might solve my potentiometer problems. 
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AFCA Convention Date Set 
Dates and events for the 1953 Annual 
Convention of the Armed Forces Com. 
munications Assoc. in Dayton, 
have been set. Registration will be at 9 
AM on May 14 and 15. A demonstra. 
tion will be held at Wright-Patterson 
Air Force Base at 3:15 PM on May 15, 


GE’s Pix Tubes to Have 


Internal Magnetic Focus 

At this. year’s IRE convention the 
General Electric Co. will introduce the 
first television picture tubes to have 
internal magnetic focus. Late fall is in- 
dicated as the time for quantity ‘avail- 
ability. R. B. Gethman and L. E. Huy- 
ler, of Electronics Park in Syracuse 
will deliver a paper on this subject on 
Wednesday, March 25 entitled “The In- 
ternal Magnetic Focus Tube, Its Theory, 
Performance and Application.” 


Thermistors 

Victory Engineering Corp., Union, 
N.J., has made available a thermistor 
data book covering the historical back- 
ground, operating characteristics, typi- 
cal applications, and engineering data 
on thermistors. - 


British Industries Fair 

The 1953 British Industries Fair, to be 
held in London and Birmingham, April 
27 to May 8, will feature developments . 
which should be of interest to Ameri- 
can visitors. Included will be: a radar 
trainer which simulates aircraft blips; 
polyethylene film; wire recorder for test 
pilots, which will withstand crash dam- 
age; and a new facsimile transmission 
system. 


Test Equipment 


Firm Formed 

Pulse Techniques, Inc., 1411 Palisade 
Ave., West Englewood, N.J., has been 
formed for the design, development 
and manufacture of electronic test 
equipment, it is announced by W. Oli- 
ver Summerlin and Eugene R. Shenk. 
Mr. Summerlin was formerly Vice- 
president for Engineering with Audio 
and Video Products Corp., and Mr. 
Shenk was Assistant Section Head at 
the Terminal Facilities Laboratory of 
RCA. 


Handicapped Produce 
for Defense 


Crutches are no handicap to the production of 
stators at the Federation of the Handicapped 
plant in New York City. The plant, which sub- 
contracts from Bendix Aviation employs only 
physically disabled, toasts high efficiency 
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Make your UHF circuits 
as simple as VHF designs... 


Equipment Manufacturers! Simplify design of combination 
VHF-UHF tuners, UHF converters for TV! Two new 
Sylvania-developed tubes permit adaptation of conventional 
amplifier-mixer-local oscillator circuit to the new frequency 
bands—completely eliminate complicated switching arrange- 
ments or stage duplication. Leading Tuner Manufacturers 
have adopted these types for current tuner production. 

@ Short Bulb T-5% 7-pin miniature construction 

@ Requires no special socketry 

@ Designed for use at frequencies up to 1000 mc 

@ Double plate and grid leads 

@ Uniformity at high frequency means lower cost and 

better availability 


THE SYLVANIA 6T4 is designed for use as a local oscillator 
at frequencies up to 1000 mc. Used as the companion tube 
to the 6AN4, it makes possible the design of extremely sim- 
ple combination tuners and UHF converters. 
THE SYLVANIA 6AN4 can be used both as an rf amplifier and 
as a mixer. Its performance in the VHF band is equal to or 
better than previously existing types of tubes, and in UHF 
tuners it gives comparable perforniance to VHF tuners. 
The 6AN4 is designed for both high g,, and high mu. 
Under representative operating conditions as a Class A 
amplifier, the transconductance is 10,000 micromhos and 
the amplification factor is 70. 


When used as a mixer, the 6AN4 offers the advantages 
of a conversion gain and of relatively low oscillator drive 
requirements. 


Complete technical information on operating character- 
istics, including performance curves, is included in the man- 
ual, “Sylvania’s UHF Story.” A copy is yours for the asking. 
Write to: Sylvania Electric Products Inc., Dept. 3R-3004 
1740 Broadway, New York 19, N. Y. , 


SYIVANIA 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 


Use these two New Sylvania Tubes in tuners and converters 


VHF UHF VHF UHF 
AMP. & MIXER Lseieesiins 
6AN4 6AN4 


VHF UHF 
L. O. 
6T4 


Representative block diagram of combination VHF-UHF 
tuner using the new Sylvania 6AN4 as rf amplifier and 
mixer, and the 6T4 as local oscillator. 


COMPARATIVE PERFORMANCE OF THE 6AN4 AT VHF AND UHF 


AMPLIFIER 
INSERTION BANDWIDTH 
CONDITIONS NOISE 

GAIN (db) FIGURE (db) ( Megacyeles) 
pote ge 14 9 10 
T b d — 
wo tubes in cascode 
in Channel 13 booster 22 8 7.5 


Single tube in open 
half-wave tuned 12 12 10 
amplifier at 450 mc. 

UHF 


Single tube in open 
half-wave tuned 
amplifier at 900 mc. 
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OSCILLATOR INJECTION VOLTAGE 


Curves show conversion voltage gain usitie 
50 ohm input and output, and input VSW1 
of the type 6AN4 when used as a mixe® 


Autosyn* 


Bye NGHRO 


Precision-Built by 


ECLIPSE-PIONEER 


For more than 18 years, Eclipse-Pioneer has been a leader in the devel- 
opment and production of high precision synchros for use in automatic con- 
trol circuits of aircraft, marine and other industrial applications. Today, 
thanks to this long experience and specialization, Eclipse-Pioneer has 
available a complete line of standard (1.431” dia. X 1.631” Ig.) and 
Pygmy (0.937” dia. X 1.278” Ig.) Autosyn synchros of unmatched preci- 
sion. Furthermore, current production quantities and techniques have re- 
duced cost to a new low. For either present or future requirements, it will 


pay you fo investigate Eclipse-Pioneer high precision at the new low cost. 
*REG. TRADE MARK BENDIX AVIATION CORPORATION 


AVERAGE ELECTRICAL CHARACTERISTICS—AY-200 SERIES** 


Reter Stater 
t pes a Stater Resistance | Resistance | Maximum 
Input Veltage Input input Output 


Current oltages oC: Spread 
Naber Excitation |Milllamperes | Watts : Ohms Line te Line Shee red eriintee 


AY201-1| 26V, 400~, 1 ph. 225 1.25 | 254115 118 9.5 3.5 15 
Transmitters 
AY201-4| 26V, 400~, 1 ph. 100 0.45 | 45+j225 118 16.0 6.7 20 
Receivers AY201-2 | 26V, 400~, 1 ph. 100 0.45 | 45+j225 11.8 16.0 6.7 45 
Trans- 
feomers | AV201-5) "Free Treat Dependent Upon Circuit Design ame aad ad 
AY221-3 | 26V, 400~, 1 ph. 60 0.35 | 108+-j425 11.8 53.0 125 20 
AY241-5| 1V, 30~,1 ph. 37 — | 240+-j130 0.34 239.0 180.0 40 
Differentials | AY231-3| From Trans. Dependent Upon Circuit Design 140 10.8 20 


**Also includes High Frequency Resolvers designed for use up to LOOKC (AY251-24) 


AY-500 (PYGMY) SERIES 


AYS03-4 | 26V, 400~, 1 ph. 235 22 | 45+{100 118 25.0 10.5 24 


AY503-2 | 26V, 400~, 1 ph. 235 22 | 45+)j100 118 23.0 10.5 90 


AYVSO3-3| From Trans, Dependent Upon Circuit Design 170.0 45.0 24 


Transmitters 
Receivers 
Trans- 
AY503-5| From Trans. 
formers Autosyn 
Resolvers 
Differentials 


Dependent Upon Circuit Design 550.0 188.0 30 
AY523-3 | 26V, 400~, 1 ph. 45 0.5 |290+-j490 118 210.0 42.0 30 
AY543-5 | 26V, 400~, 1 ph. $ 0.1 |900+4-j2200 ns 560.0 165.0 30 
AY533-3 | From —_ Dependent Upon Circuit Design 45.0 93.0 Kt] 


For detailed information, write to Dept. H. 


ECLIPSE-PIONEER DIVISION of i» 


TETFRBORO, NEW JERSEY 


< s: B { rter ; y ft} N York 11. 
3 € x Internationa ivision, 7 h venus Jew York 
¢ 


TV Camera Dissolve 


(Continued from page 108) 


must also be switched along with 
the camera output and this is quite 
simply accomplished by another set 
of contacts on the reversing switch, 
The entire reversing switch consists 
of a simple wafer switch of good 
quality. 

Switching the tally lights is quite 
simple, but the problem of turning 
them on when the camera begins to 
dissolve in, having them both on 
during the dissolve, and then turning 
out the one dissolved out, is slightly 
more involved: This was accom- 
plished quite positively by the use 
of a small gear-drive, manufactured 
by Millen Co., which is readily avail- 
able. This drives both R, and R, from 
a single shaft, the pots each coming 


~ 


Fig. 3: Underside of dissolve unit shows the 
pots and tally cams mounted on shaft at bottom 


off opposite sides of the gear drive 
(Fig. 3). It will be noticed that the 
pots are the last thing on the shaft. 
Halfway between each pot and the 
gear box is a brass shaft coupler in 
which a slot has been cut and a 


metal finger (%-in. brass) inserted. : 


This finger is positioned on the shaft 
so that when its pot is almost dis- 
solved out, the curved edge en- 
counters a microswitch, and by cam 
action pushes its reed up, thus 
opening the circuit to the tally light 
for the camera being used on that 
pot. It was decided to open the tally 
to the camera being dissolved out 
rather than close the one being dis- 
solved in because the switch spark 
would be associated with the camera 
whose picture was not being fed into 
the system. If desired, 0.1 uf capaci- 
tors can be connected across the mi- 
croswitch contacts to further decrease 
the arc, although it is not objection- 
able without them. 

This system provides a latitude 
of adjustment, since the coupler 
with the finger can be rotated on the 
shaft or moved sideways during the 
the initial positioning and the time 
at which the microswitch opens can 
be easily adjusted. The mechanical 
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eta of the arrangement is very 
good, the unit shown having beer 
jn operation over a year with no 
attention required. 

Tt will be seen that the micro- 
switches are mounted on triangular 
metal flanges as shown in Fig. 3 
Rigid flanges can be cut from the 
opposite ends of a steel chassis angle 
pracket. The flanges are then bolted 
to the front panel with the boltheads 
countersunk. 

Adaptation of this unit for more 
cameras can easily be accomplished 
by using a switching system ahead 
of the Camera #1 and Camera #2 
inputs (Fig. 2), and calling these in- 
puts A and B. Then an A and B 
button can be provided for each 
camera input to be used and any 
camera set up on the input not being 
used on the air. 


Quality Control ; 


(Continued from page 116) 


2. Inferior process average (above 
certain statistical levels) —tightened 
sampling. 

3. Normal process levels (within 
certain statistical levels)—normal 
sampling. 

4 Process very good (below cer- 
tain statistical levels)—reduced 
sampling. 

5. Where process is very good and 
defects are only minor in nature, 
process inspection only is performed 
by means of sampling tables or con- 
trol charts. 

Any lot, no matter in which of the 
five categories named above, that 
fails the sampling or process inspec- 
tion, must be 100% inspected and 
then resampled. Final electrical in- 
spection is done with 0.4% A.Q.L. 
sampling tables or by means of fre- 
quency distribution. As most me- 
chanical attributes do not affect per- 
formance, a 1.5% A.Q.L. sampling 
table for final mechanical inspection 
is employed. A few very important 
mechanical defects are, however, 
tested with the 0.65% A.Q.L. table. 

100% Inspection: It used to be con- 
sidered that 100% inspection gave 
assurance of perfect quality. This is 
not necessarily true, for example: 

It is not enough to state that all 
capacitors are 100% inspected for 
breakdown or flash test. What was 
the voltage of that test; what type 
equipment was used; will the equip- 
ment drift during lengthy tests? 
Were the components that were 
100% tested given any further in- 
spection? 100% testing large lots by 
hand produces some strange results 
due to causes such as operator fa- 

(Continued on page 148) 
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hg the most from recordings. 


POWER WITH GENERAL INDUSTRIES’ 
Smooth Power PHONOMOTORS 


Assure the purchasers of your record players, 
portables, and combinations that they will get 
all that the recording artists put into the record- 
ings ... faithful tones and shadings, free from 
wow, rumble, and waver . . . make General In- 
dustries’ Smooth Power Phonomotors standard 
equipment for your line. 


Write for bulletin describing the full line of 
Smooth Power Phonomotors, with specifications 
and design data. 


v. #5 


v 

> THE GENERAL INDUSTRIES CO. 
e DEPARTMENT MB °@ ELYRIA, OHIO 
*903.\9°° 


A TIP FROM CHIEF ENGINEER FLEXY: — 


S.S.WHITE FLEXIBLE SHAFTS 
CAN HELP YOU IMPROVE 
DESIGNS AND LOWER COSTS 


Most electronic equipment contains parts and circuit 
elements which require adjustment or control from 
remote points. Whether the distance involved is a few 
inches or 50 feet or more, S.S.White flexible shafts 


should be considered as a means of providing the, 


desired control. Here are fourreasons why — 


IMPROVED CIRCUIT 
EFFICIENCY 


ss 


S.S.White flexible shafts give you all the 
freedom you need in locating controlled 
elements wherever desired to satisfy space, 
wiring, servicing and circuit requirements. 
They'll bring control to any point you 
need it. 


FASTER ASSEMBLY 


S.S.White flexible shafts are supplied in 
any desired length ready for installation. 
A simple coupling to the control knob and 
another to the variable element is all you 
need. No alignment, extra parts, or special 
assembly skill is required. 


BETTER CONTROL 
PANEL ARRANGEMENTS 


S.S.White flexible shafts simplify the job 
of getting a desirable grouping of the con- 
trol knobs on the cabinet or instrument 
panel. They'll allow you to place the con- 
trol knobs anywhere regardless of how the 
circuit elements are arranged. 


LIFELONG SENSITIVITY 


S.S.White remote control flexible shafts 
are especially designed for this service. 
Tuning with them can be as smooth as a 
direct connection. What’s more, they won’t 
slip, wear out or lose their sensitivity. 
They’re good for the life of the equipment. 


Send For the 256-Page Flexible Shaft Handbook 


It has full authoritative information and data on flexible shaft con- 
struction, selection and application. Copy sent free if you request it 
on your business letterhead and mention your position. 


Mm é, 


t 


tigue, faulty setups of i 
inattention of the operator, and drift 
of test equipment. 

Customer Complaints: It is algo 
Quality Control’s job to handle cys. 
tomer complaints and secure the ¢o. 
operation of other departments jn 
correcting the cause of the complaint, 
One of the most difficult problems in 
this category is evaluating a com. 
plaint. In order to handle complaints, 
we need to know four things. 


1. What is the defect? 

2. How is the part used? 

3. What percentage of the pieces 
have the defect? 

4. Samples of the defect. 


Returned Orders: An important 
function of the Quality Control Dept, 
is to examine all material returned 
by customers as defective. Returns 
fall in the following principal cate- 
gories: 

1. Quality of product unsatisfac- 
tory for following reasons: 

a) Engineering difficulties unfore- 
seen in original specifications or un- 
solved. 

b) Mistake at final inspection. 

c) Probabilities of sampling (95% 
to 99% of pieces are salvageable). 

d) Small quantities are defective. 

2. Sales policy or sales department ' 
error: 

a) Misinterpretation of order. 

b) Shipped ahead of schedule. 

3. Customer: 

a) Customer returned good ma- 
terial in error. 

b) Material misused by customer. 

c) Customer stocked the lot be- 
fore his inspection and held it an ex- 
cessive length of time. 

d) Customer unable to use ma- 
terial because of his engineering er- 
ror or engineering change. 

4, Shipping: 

a) Material damaged in transit 
Such claims should be made upon the 
delivering carrier. 

b) Error in shipping department. 

c) Faulty packaging. 

The Quality Control Department 
has three principal functions: 

1. To aid Production and Engi- 
neering so that process improvement 
is made where it is most needed. This 
results in better yields and a better 
process before it has final inspection. 

2. To represent the customer at 
the factory, and to suggest changes 
or improved quality when needed. 

3. To pass on materials that are to 
be shipped out the door. In order to 
serve the customer better, Erie now 
includes a lot quality certificate with 


DENTAL MFG.CO. Dept. Q, 10 East 40th St. oy 
NEW YORK 16, N. Y. 
» Western District Office * Times Building, Long Beach, California 


each shipment of standard products. 
The advantages for the customer 
are: less receiving inspection, better 
understanding of material being 
received, and better quality. 
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Quality-checks are a full-time job with Rauland—all the way 
down the line. From spectographic analysis of tube components to 
ionization test for vacuum—1,314 tests are your assurance that 
Rauland meets the highest engineering standards. Test-proved in 
our factories and laboratories, performance-proved in countless 
homes...it’s plain to see why Rauland is the proved profit-getter, 
too. The Rauland Corporation, 4245 N. Knox Avenue, 

Chicago 41, Illinots—Mulberry 5-5000 


LE Subsidiary 


HAY LSND 


For.eR Ff GC GH R'E S-£ 
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THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp and 
was intended for use in the cabs of great 
diesel locomotives. 


THE LITTLE ONE 


The miniaturization program on defense 
products required the development of this 
sub-miniature light. It is used on communication 
equipment and aircraft. Midget flanged base 
bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


Dialco HAS THE COMPLETE LINE 
of INDICATOR and PANEL LIGHTS 


Ample to suit your own special conditions 
oo and requirements will be sent promptly 
and without cost. Just outline your 
needs. Let our engineering department 
assist in selecting the right lamp 
and the best pilot light for YOU. 


Write for the Dialco 
HANDBOOK of PILOT LIGHTS 


E 
ACTUAL SIZE 
* Cot. #613529-211 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. 


HYACINTH 7-7600 


ve PERSONAL 
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Robert W. Sanders has been elevated 
to the post of chief television engines; 
of the Magnavox Company, Fort Wayne, 
Ind. Mr. Sanders was formerly genera] 
manager of the television division of 
the D. J. Roesch Co., manufacturer of 
Douglas remote-control television. Prior 


“to that, he was chief television engineer 


of the Hoffman Radio Corp, Frank R. 
Norton, formerly chief engineer of ra- 
dar and television for Magnavox, is 
now chief radar engineer. 


Robert T. Cavanagh has been named 
Assistant Director of Research of Du 
Mont’s Research Laboratories. This pro- 
motion follows a leave of absence of 18 


Robert T. Cavanagh 


months from the Research Division dur- 
ing which time he served as chief en- 
gineer of the Receiver Division. He 
joined Allen B. Du Mont Laboratories 
as a Research Engineer in November, 
1947, having previously been engaged 
in joint research activities with Du 
Mont from his former home in Toronto, 
Ontario, Canada. 


James L. Lahey has been named gen- 
eral plant manager of Dage Electronics 
Corp., Beech Grove, Ind. For the past 
four years he has been plant superin- 
tendent and assistant general manager 
of Television Associates, Inc., Michigan 
City, Ind. During that time, he en- 
gineered aerial surveys for proposed 
microwave relay systems and assisted 
establishment of WSAZ-TV relay from 
Huntington, W. Va., to Cincinnati, Ohio. 


Peter J. Totino has been appointed 
chief process planner in the manufac- 
turing division of the Consolidated En- 
gineering Corp., Pasadena, Calif. 


Alden R. Joy and Roland J.Melanson 
have been appointed senior engineers 
with Clarostat Manufacturing Co., Inc., 
Dover, N. H. Mr. Joy has assumed 
responsibility for the design and de- 
velopment of new  carbon-element 
products and the engineering supervi- 
sion of the company’s Carbon Controls 
Section. 
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You CAN ALWAYS COUNT on Thompson 


Here’s another new 
Thompson Coaxial Switch 


we sl le Ue LDS 


THIS MODEL NO. DOY3AX, 1P3T, 3% inch size 
coaxial switch is the newest member of the VISIT US 
Thompson family of coaxial switches. It is for March 23-24-25-26, 1953 Booth 3-209 1.R.E. 
; manually switching VHF television transmit- Exhibit, Grand Central Palace, New York, N.Y 
ters to stand-by or test positions. It operates on 
a new switching principle and can be supplied 
| with two, three, or four outlet positions or with 
remote actuator. 


| Let us work with you in the solution of your 
microwave component and accessory problems. 
The Electronics Division’s staff of competent 
engineers, electronic and environmental test 
equipment, model shop and production facilities 
are at your service. We invite your problems. 


> es a 


ELECTRONICS DIVISION 
2196 Clarkwood Rd., Cleveland 3, Ohio 


* WRITE for further technical information; 
your inquiry will bring a prompt reply. 
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STANCOR 
TRANSISTOR 
TRANSFORMERS 


These stock transistor transformers are available 
through your Stancor distributor: 


TYPE APPLICATION PRI. IMP. | SEC. IMP. 


UM-110 | Interstage 20,000 1,000 


UM-111 Output or matching 1,000 60 
UM-112 


High imp. mic. to 
emitter 200,000 1,000 


Other transistor transformers, built to your special 
requirements, are available for original equipment 
production only. Write for Bulletin 462. 


STANCOR TINYTRANS 
Miniature, cased audio transformers 


Here are four new cataloged high fidelity transformers 
for use where space is at a premium. These units have 
a frequency response of +1 db, 30—20,000 cps. They 
are impregnated and sealed in a 7%" square, drawn 
aluminum can, with \%” terminals mounted on a 
phenolic terminal board. Total height is 114”. 


TYPE APPLICATION 


PRI. IMP. SEC. IMP, 


TT-11 | Mic., pickup or line | 50, 200/250, 50,000 
to single grid. 500/600 


TT-12 | Mic., pickup or line | 50, 200/250, | 50,000 
to push-pull grids. | 500/600 


7.5/30 


TT-13 


Dynamic mic., to 


50,000 
single grid. 


TT-14 | Single plate to 


single grid. 


15,000 60,000 


Ask your Stancor Distributor for Bulletin 463 on Stancor Tinytrans, or write us for your free copy. 


sf STANDARD TRANSFORMER CORPORATION 


we don’t shrink heads... 
but we do shrink 


Transtormars 


If you think Jivaro Indians were experts at 
shrinking things . . . (human heads, that is)... 
look what STANCOR engineers have done with 
transistor transformers! Recently they 

designed and are now producing the smallest 
transformer ever built! 


How big is this new transformer? Well, it’s just 
Vy" x 3%" x 3%" and it weighs only 0.07 

ounce. Designed especially for transistor 
applications, this unit is no larger than the 
transistor it powers. 


It is one of a series of transistor transformers, 
being built by Stancor, for development and 
commercial applications. If you are planning to 
use transistors, take advantage of Stancor’s 
knowledge of engineering and manufacturing of 
ultra-miniature transformers. 


3572 ELSTON AVENUE e 
EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. 


CHICAGO 18, 


TELE-TECH & ELECTRONIC INDUSTRIES * April 1953 


? 


John W. Thayer, member of the 
WEWS engineering staff since 1950, has 
been named chief transmitter engineg 
of the Cleveland video outlet ¢ 
Scripps-Howard Radio, Inc. Cleve 
Ohio. In commercial radio since 
Mr. Thayer served as assistant to the 
manager, Cleveland Municipal Airport 
before joining WEWS. 


Alfred Y. Bentley has been namej 
chief engineer of the receiver divisj 
Allen B. Du Mont Laboratories, Inc. He 
had been chief engineer of the Dy 


Alfred Y. Bentley 


Mont cathode-ray tube division since 
1947. Prior to that time, he was assist- 
ant head of the cathode-ray tube en- 
gineering department, the position to 
which he was assigned when he joined 
the Du Mont organization in December, 
1945. 


Angus A. MacDonald has been ap- 
pointed assistant chief engineer in 
charge of two-way radio development 
of Motorola, Inc. Prior to his assign- 
ment to Motorola’s development activi- 


Angus A. MacDonald 


ty, he was a section manager with the 
Westinghouse Electric Corporation. His 
experience includes work on the SCR- 
584 gun laying radar equipment and 
experiments in television broadcasting 
from aircraft. More recently, he was 
responsible for the design and develop- 
ment of VHF mobile equipment, medi- 
um and high frequency point-to-point 
transmitters, and broadcast equipment. 


‘ 
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Paul F. Evans has joined Heppner 
Manufacturing Co., Round Lake, Ill., as 
a design engineer specializing in Hep- 
pner’s new line of deflection yokes and 
horizontal output transformers. Pre- 

, Mr. Evans was project engineer 
with Sylvania Electric and on the en- 

ing staff of Westinghouse radio- 
TV division. 


William P. Maginnis has been elect- 
ed vice president and chief engineer of 
Federal Telephone and Radio Corp., 
Clifton, N. J., associate of International 

one and Telegraph Corp. He was 
with the Radio Corporation of America 
for 21 years and headed components 

: ing at the RCA Camden plant 
prior to joining Federal. Previous to 
his Camden assignment, Mr. Maginnis 
was chief engineer at the RCA manu- 
facturing plant in Bloomington, Ind. 


Leon Golder has been named general 
sales manager of Carbonneau Industries, 
Inc, He has had a long previous asso- 
ciation with the Rola Co. and with the 
Magnavox Co. For the past two years, 


Leon Golder 


Mr. Golder has been chief of the Radio 
and Television Section, Electronics 
Division of National Production. 


Dwight W. Bloser, formerly chief en- 
gineer of the Transicoll Corp., New 
York City, has been named vice-presi- 
dent of that company. His new position 
involves supervision of the design, en- 
gineering, and production of control mo- 
tors, gear trains, induction generators, 
servo amplifiers, and synchros. 


George F. Schroeder has been named 
acting assistant chief engineer for Air- 
equipment of the Ford Instru- 

ment Co., Long Island City, N. Y. 


Robert C. Foote has been appointed 
general plant manager of Dage Electric 
Co, Beech Grove, Ind. He will super- 
vise production of r-f connectors. 


George Krygier has been elevated to 
the post of administrative engineer for 
CBS-Columbia, Inc. Formerly the com- 
Pany’s liaison engineer with Under- 
Writer’s Laboratories, he will now 

e engineering administrative func- 
tions and coordinate activities between 
the engineering department and other 

of CBS-Columbia. 
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| have the right tube 


when I need it? 


The answer: 
RCA’s new Tube Requirement Analysis! 


Now you can stop worrying about the possibility of a station shut- 
down because of tube failure—in the event you have neglected to 
reorder a key tube type. Now you can also save money by avoid- 
ing “‘overstocks.” RCA’s new Tube Requirement Analysis gives 
you smooth control oyer your broadcast tube requirements. 


Get in touch with your 
RCA Tube Distributor 


—-<<--- Give him all the information you can 
about your electronic equipment, the tube types 
involved, and your special requirements. In this 
way, you bring him up to date on the services in 
which your tubes are operated. 


He analyzes your needs 


cama Then your RCA Tube Distributor can 
prepare a record of movement on each tube type 
required for your station equipment—can study 


your specific tube requirements. 


He recommends a plan for YOU 


Now, your RCA Tube Distributor presents a tube 
inventory plan—simplified and “tailored” specifi- 
cally to your operations. He keeps up to date on 
your inventory ... and backs it up with inventory 
service on his end, too! No overstocking. No 
shortages. Yet you can be sure you have the right d 
tube—when you need it! 4 


RCA’s new Tube Requirement Analysis is available exclusively 
through your local RCA Tube Distributor. Call or write him, 
today. There is no charge or obligation for this service. 


RADIO CORPORATION of AMERICA 


® ELECTRON TUBES HARRISON, H. 5. 


offers a complete line: : 


antennas for the 450-470 MC ban 


The High Gain 

antenna, — 
omnidirectional, gain _ 
6 DECIBELS PLUS. 


8db forward gain 
broadband, hori: 
or vertical 
polarization. _ 
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Electronic Components 
Symposium Program 


A wide range of technical subjects in 
both the production and development] 
fields are scheduled to be covered dur. 
ing the 1953 Electronic Compo 
Symposium to be held April 29-May lat 
the Shakespeare Club, Pasadena, Calif 
Sponsored by the IRE, AIEE, RTMA 
and WCEMA, the three-day meeting jg 
under the general chairmanship of Dy. 
A. M. Zarem, Stanford Research Insti- 
tute. Early reports indicate that more 


than 1,500 scientists, engineers and ex. 
ecutives will attend. Registration May 
be obtained through Symposium head. 
quarters of Stanford Research Institute, 
621 S. Hope, Los Angeles 17, Calif. 

Following is the tentative program: 


Session 1—General 


Chairman: Simon Ramo, Vice President in Charge 
of Operations, Hughes Aircraft Co. 

“The Development of Industry Standards by the 
RTMA,"' Ralph R. Batcher, Chief Engineer, RTMA 

“‘Inferences from Tests of Electronic Ordnance," 
B. P. Ramsay, Chief, U. $. Naval Ordnance Lab. 

“A Critical Compilation of Electronic Inf tion,” 
Richard Larson, Vitro Corp. of America 

“The Component Problem in Industrial Electron. 
ics,"’ Ellsworth D. Cook, General Electric Co. 


Session 2—Environment & Packaging 


Chairman: A. W. Rogers, Chief, Components Branch, 
Signal Corps Electronics Lab. 

‘*Protective Coatings for Etched Circuit Wiring,” 
Morris Weinberg and Lester J. Martin, H 
Aircraft Co. 

**Review of Component Progress for Auto-Sembled 
Electronic Equipments,"’ V. J. Kublin and R. A. 
Gerhold, Signal —— Engineering Lab. 

“Components for Mechanized Production of Elec- 
tronic Equipment,’’ L. K. Lee and F, M. Hom, 
Stanford Research Institute 

‘*Recommended Temperature Measuring Techniques 
and Ratings for Electronic Parts,"" James P. 
Walsh, Cornell Aeronautical Lab. 

‘The Behavior of Component Parts in High-Inten- 
sity Short-Duration Environments,’ C. R. Gates 
and Floyd A. Paul, California Institute of Tech- 
nology 

‘‘Temperature-Pressure Derating of Electron Tubes,” 

Bernard Smith, Wright Air Development Center 


Session 3—Tubes & Tube Reliability 


Chairman: To be announced 

“Electron Device Reliability vs Post-War Equip- 
ment Complexity,’’ John E. Gorham, Chief, Sig- 
nal Corps Engineering Lab. 

‘Statistical Control of Electron Tube Reliability,” 
A. J. Heitner, Sylvania Electric Products 

‘**Performance of Vacuum Tubes in Military Appli- 
cations,’ E. R. Jervis and R. Madison, Aero- 
nautical Radio 

**Reliability—Tubes vs Transistors,"’ C. W. Martel, 
Raytheon Manufacturing Co. 

‘*Improving Equipment Reliability by Tube Aging 
and Inspection,"’ Roy E. Colander, Bendix Avic- 
tion Corp. 


Session 4—Reliability 


Chairman: M. Barry Carlton, Research and Devel- 
opment Board 

“The Case of Reliability vs Defective Components 
et al,”’ Ralph M. C. Greenidge, Bell Telephone 


Labs. 

“The 9° wowage of Statistical Experimental Design 
in Testing for Component Reliability," John |. 
Balir, Consolidated Vultee Aircraft Corp. 

“Rudiments of Good Circuit Design,’’ Norman H. 
Taylor, Mass. Institute of Technology 

‘Reliability of Transistors,"’ R. M. Ryder and W. R. 
Sittner, Bell Telephone Labs. 


Session 5—Resistors, Capacitors & Dielectrics 


Chairman: Lovis Kahn, Aerovox Corp. 

“‘Characteristics and Applications of Voltage Sem 
sitive Dielectrics,"" George $. Shaw and 
L. Jenkins, Radiation, Inc. 

“Some Characteristics and Limitations of Capacl- 
tor and Resistor Components,"’ Julian K. Sprague 
and Leon Podolsky, Sprague Electric Co. 

“New Developments in General Purpose Ceramic 
Dielectric Capacitors,"" A. K. Das Gupta, ond 
William G. Delp, Solar Manufacturing Corp. 

**Recent Developments in Dielectric Materials Re 
lated to Component Development,’’ G. T. Kol 
man, Bell Telephone Labs. * 

‘Quality Components and Improved Dielectrics, 
A. J. Warner, Federal Telecommunication 


Session 6—Devices & Materials 


Chairman: Reuben Lee, Westinghouse Electric Corp 
“New Ferritic Materials,"” Ephraim Gelbard, Get 
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Cerami nd Steatite Corp. 
eral = “Devices,” tea Woerdemann, 


Sree eeccerch, Inc. 
Magnetic 


Design Limitations,’" Robert Hanson, 


Tronsonic, Inc. 

“Selenium "Rectifier Characteristics and Limita- 
" G, B. Farnsworth, General Electric Co. 

ugontact Phenomena as Related to Miniaturiza- 

tion,” Frank Spayth, Head, P. R. Mallory & Co. 


Air Force’s Newest 
pilotless Aircraft 


' Details of one of the nation’s newest 
pilotless target drone aircraft, the Ryan 
Q-2 “Firebee”, were released by the 
US. Air Force’s Air Research and De- 

ent Command as the first an- 
nounced development of its kind to 
emerge from the nation’s huge guided 
missiles program. The drone is some- 
what less than half the size of present- 
day jet fighters and has performance 
characteristics that simulate jet aircraft 
now in combat in Korea. 

In the high-speed class, the Firebee, 
® BF which can operate at high altitudes, is 
he B powered by a Fairchild J-44 turbo-jet 
" B engine of about 950 lbs. thrust. The 
* © engine is approximately 6 ft. long, 22 
in. in diameter. The mid-wing all-metal 
robot has sharply swept back wings and 
tail surfaces. It has an approximate 12- 
ft. span and 18-ft. length. It weighs 
, B about 1800 pounds. 

The principle mission of the Firebee 
which has been revealed is its use as 
adrone target for modern defense wea- 
pons. It is designed to offer a high-speed 
target capable of simulating piloted jet 
plane maneuvers for the training of 
anti-aircraft crews. It is equally adapt- 
able for ground-to-air tracking and 
fring and for air-to-air interception 
problems. 

In order to achieve the most economi- 
cal employment of the Q-2 through its 
repeated use as a drone, Ryan Aero- 
nautical Co. and Air Force technicians 
from the Wright Air Development 
Center developed a two-stage parachute 
system to decelerate the drone from its 
near-sonic operating speed and lower 
it safely to the ground without damage 
to the aircraft structure or the delicate 
electronic controls. 

In the test. program at the Holloman 
Air Development Center, the Firebee 
has been launched on numerous flights 
both from the belly and wings of twin- 
engine “mother” aircraft. It has also 
been successfully launched from the 
ground. 


Sales Office Opens 


Audio & Video Products Corp., 730 
Fifth Ave., New York, has opened a new 
branch sales and engineering office in 
the Bankers Security Building at Juni- 
per and Walnut Streets, Philadelphia, 
Pa. it is announced by Kenneth B. 
Boothe, Vice President. 

‘The office under the direction of A. F. 
Schoenfeld, Jr. will handle sales, service 
and engineering on Ampex Data Re- 
corders and also standard Ampex 
equipment, as well as the products of 
Altec-Lansing, Minnesota Mining & 
Manufacturing and The Atomic Instru- 
ments Co., plus a complete line of audio 
accessories. 
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description 


Crystal checking, general | b. F 
Sedalu tiene e frequency determination. Addition of a : 

y Dig ecorder an automatic printed record of 
ency drift or ind icating stability. 


specifications 


BE ee Fem aah eee oF Reena 


\ cycles Se | 
le to 42 mege ues | 
a pine a= crystal occuracy (short term: | 
v: +1 count, — aa : 
— | posse sore impedance) H 
EMENTS: | 117 volts, ge a 
aiid 68 Ts: | Approximately 1 volt rms. ve | 
‘i ri | 
ait apo’ 1 1t05 seconds continuously va a oe | 
sagen ae 0.00002 0:0002, 9.002, 0.02, 0. # — 
i : "hi 21” wide x 
rs sail ; Approximately 32” high . e 
3 ss ‘ 
ag magi } Toro? 0 173 87 12% sees 
: e 
pas S: \ Available soo" to extend _ sda 
eam : $1990.00 F.0.B. Richmond, a 
PRICE: .00, 
) e without notice. 


ns subject to chang 


Prices and Specificatio 


Please request Bulletin 804 


INSTRUMEN IN ¢ 


1of BECKMAN 
2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 
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SHOCK « V/BRATION 


NewS | 


HERE’S THE SECRET 


HU 


oes Of a NEW 
wire-mesh isolator 
that won’t change 
| on the job! 


The new Type 7630 and Type 7640 ALL-METL Barrymounts 
have been specifically designed to eliminate loss of efficiency due to 
damper packing. Previous wire-mesh unit vibration isolators ex- 
hibited a definite loss of damping efficiency after a period in actual 
service, because the wire-mesh damper tended to pack. These new 
unit Barrymounts have eliminated this difficulty, because load-bearing 
spring returns damper to normal position on every cycle. 


@ Very light weight — helps you reduce the weight of 
mounted equipment. 

@ Hex top — simplifies your installation problems. 

@ High isolation efficiency — meets latest government 
specifications (JAN-C-172A, etc.) — gives your equip- 
‘ment maximum protection. 

@ Ruggedized — to meet the shock-test requirements of 
military specifications. 

@ Operates over a wide range of temperatures — ideal for 
guided-missile or jet installations. 


Compare these unit isolators with any others — by making 
your own tests, or on the basis of full details contained in Barry 
Product Bulletin 531. Your free copy will be mailed on request. 


Free samples for your prototypes are available through your 
nearest Barry representative. 


"761 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
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Coming Events 


April 21—RDB Panel on 

, Tubes, Symposium of Ceramic. 
Metal Seals, Rutgers Univ. School of 
Ceramics, New Brunswick, N, J, 

April 12-16—Electrochemical 
International Meeting, New Yor 
N. Y. 

April 18—Cincinnati Section, Ip 
Seventh Annual Spring Techniqj 
Conference, Cincinnati, Ohio, 

April 20-22—MPA, 9th Annual Mee. 
ing, Cleveland, Ohio. 

April 23-24—IRE Prof. Group on (Cj. 
cuit Theory, International Symposim 
on Nonlinear Circuit Analysis, ih. 
gineering Societies Bldg., New York 
N. Y. 

April 26-30—SMPTE 73rd Convention, 
Hotel Statler, Los Angeles, Calif, 

April 28-May 1—7th Annual NARTR 
Broadcast Engineering Conference, 
Burdette Hall, Philharmonic Auéi- 
torium, Los Angeles, Calif. 

April 29-May 1—Electronic Comp. 
nents Symposium, Shakespeare Clu}, 
Pasadena, Calif. 

May 11-13—IRE, National Conferene 
on Airborne Electronics, Dayton 
Biltmore Hotel, Dayton, Ohio. 

May 14-16—AFCA, 7th Annual Conven- 
tion, Dayton, Ohio. 

May 18-21—Electronic Parts  Shov, 
Conrad Hilton Hotel, Chicago, Il 

May 24-28—SAMA, Annual Meeting 
The Greenbriar, White Sulphr 
Springs, W. Va. 

June 9-11—2nd International Aviation 
Trade Show, Hotel Statler, New York, 
N. Y. 

June 15-19—Exposition of Basic Ma 
terials for Industry, Grand Centrd 
Palace, New York, N. Y. 

June 16-24—International Electro 
Acoustics Congress, The Netherlands. 

June 20-Oct. 11—German Communica 
tion and Transport Exhibition, Mu- 
nich, Germany. 

Aug. 19-21—Western Electronic Show 
and Convention, San Francisco Mu- 
nicipal Auditorium, San Francisco, 
Calif. 

Aug. 25-28—APCO, 19th Annual Con- 
ference, Sheraton-Cadillac, Detroit} | 
Mich. 

Aug. 29-Sept. 6—West German Ratio 
and TV_ Exhibition, Duesseldorf, 
Germany. 

Sept. 1-3—International Sight ani 
Sound Exposition, Palmer Hous, 
Chicago, Ill. 

Sept. 9-12—NEMA, Haddon Hal? Hotel, 
Atlantic City, N. J. 

Sept. 21-25—ISA 8th National Instr 
ment Exhibit, Sherman Hotel, Chi- 
cago, Ill. 

AFCA: Armed Forces Communications Asso. 

APCO: Associated Police Communi 


Officers 
AIEE: American Institute of Electrica 
Engin 


eers 

IRE: Institute of Radio Engineers 

ISA: Instrument Society of America 

MPA: Metal Power Assoc. ; 

NARTB: National Association Radio and 
Television Broadcasters 

NEMA: National Electrical Manufacturet 


Assoc. 
RDB: Research and Development Board 
SAMA: Scientific a page 4 Makers Ass0t. 
SMPTE: Soc. of Motion Picture and TV 
Engineers 
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Microwave Relay 
e availability of a new microwave 


fF Jiav designed for the transmission of 

tron v to remote points has been 

“to. announced by Motorola, Inc. of Chicago. 

lof these systems can be used either for 

dub relay of network broadcasts to re- 

ict, mote localities or as “STL” intercon- 

otk, F nects between centrally located studios 
and remotely located TV broadcast 

REF iransmitters. The system features a 

ea single microwave r-f channel carrying 
the broadcast quality video signal, the 

leet high fidelity audio program channel 
plus a two-way voice order wire or cue 

Ci. channel. 

itm §=Common carrier frequencies of 6415 

E. uc and 6340 mc are used in the system. 

OkE the first is for video-audio-service 

tion, 

4 
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ork, 
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it, Hubert Sharp, radio engineer for the Mountain 
States Tel. & Tel. Co. stands before Motorola 

dio | ‘™itrowave TV relay at company’s Denver office 

orf, 

ind 

we, § transmission and the second for service 
or cue channel transmission in the re- 

tel, turn direction. The equipment is also 
available for operation in the 6875-7125 

m-—§ Mc STL range. 

hi- The first of these new microwave TV 
telay installations was recently com- 

oc. & Dleted by the Mountain States Tele- 

i § phone and Telegraph Co. in Denver, 

al § Col. The installation provides an inter- 
connecting circuit between the radio 
relay terminated in the telephone com- 

ni Paty office in Denver and a TV broad- 

i cast transmitter on top of Lookout 


Mountain 14 miles away and some 3000 
ft. above the “mile high city”. Service 
Provided by the relay is made available 
to station KBTV. 


as 


Simplifies on the Job 


or to the remote control station if desired. 


Tests 


PORTABLE 6-Channel Oscillograph 


Now you can easily make multi-channel recordings of electrical or mechan- 
ical phenomena in the shop or in the field. This new Brush Oscillograph 
is lightweight, self-contained, and can be set up readily. 


A large window in the top of the instrument permits viewing the chart 
as six channels are being recurded. Controls provide chart speeds of 5, 
25, and 125 mm. per second. The Oscillograph includes a 25-foot length 
of cable and a junction box providing for all necessary amplifier outlets. 


Additional flexibility is provided by a remote control box which is offered 
as an accessory. With this, the operator can start and stop the chart drive 
from remote locations. A foot switch can be connected to the Oscillograph 


Get all the facts on this new Model BL-226 Oscillograph. For bulletin 
write Brush Electronics Company, Dept.FF-4,3405 Perkins Avenue, 
Cleveland 14, Ohio. Brush representatives are located throughout the U.S. 
In Canada: A. C. Wickman, Limited, Toronto. 


PIEZOTRONICS...Brush has prepared this inform- 
ative 24-page brochure describing the functions and 
applications of piezo-electric materials. Write for 
free copy—it may spark a product improvement idea. 


BRUSH ELECTRONICS 


PIEZOELECTRIC MATERIALS @¢ 
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% formerly 
INDUSTRIAL AND RESEARCH INSTRUMENTS S| The Brush Development Co. 
ACOUSTIC DEVICES @ Bl Brush Electronics Company 
MAGNETIC RECORDING EQUIPMENT is an operating unit of 
ULTRASONIC EQUIPMENT Clevite Corporation. 
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Society of Motion Picture and TV Engineers (SMPTE), 
Hotel Statler, Los Angeles, California, April 27-30. 


National Association of Radio and Television 
Broadcasters (NARTB), Burdette Hall, Philharmonic 
Auditorium, Los Angeles, California, April 28-May 1. 


° 
47S tz anmaneme * 


Electronic Components Symposium, Shakespeare 
Club, Pasadena, California, April 29-May 1. 


oe? 


National Conference on Airborne Electronics, 
: Institute of Radio Engineers (IRE), Dayton 
: Biltmore Hotel, Dayton, Ohio, May 11-13 
i, Electronic Parts Show, Conrad Hilton 
3 Hotel, Chicago, Illinois, May 18-21. 
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Armed Forces Communications Association 
(AFCA), Seventh Annual Convention, 
Dayton, Ohio, May 14-16. 
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Cd 


_..and TELE-TECH & 
ELECTRONIC INDUSTRIES 
is there! 


The May issue of TELE-TECH will be distributed at all these 
meetings : . . will contain up-to-the-minute news and 
programs about every one of them. So . . . salute these 


? 


CHICAGO | important conferences . . . and intensify your selling to the 


engineers who attend them by advertising in the technical 
publication electronic and telecommunication engineers 
prefer — TELE-TECH. And remember, to the engineers 
who don’t go to these conventions, TELE-TECH is 

six shows in print. Reserve your space now! 


CALOWELL-CLEMENTS, INC. © 480 LEXINGTON AVENUE e NEW YORK CITY 17 _ 
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LETTERS Se When is Steatite 


@-Meter Correction Chart Better Than Steatite? 


“ditors, TELE-TECH 

In reply to Mr. Gegenheimer’s com- 
ments (TELE-TECH, February 1953), 
on my Q-Meter correction chart for 
the effect of distributed capacitance on 
both Q and inductance, I would first 
like to say I agree with him. Secondly, 
the chart was originally drawn for Q 
corrections, but because the correction 
factor applies for inductance as well 
as Q, both parameters were included 
on the ordinate. Nevertheless, if the 
Q capacitor dial incorporates an in- 
ductance scale, the true inductance can 
be obtained more conveniently from this 
scale than with the chart. 

Mr. Gegenheimer’s letter was princi- 
pally directed to engineers who may 
not have been aware of this particular 
short cut. In that same spirit, may I 
use this opportunity to describe another 
Q-Meter measurement which may in- 
terest some engineers. The measure- 
ment is apparently little known, judg- 
ing from the frequent complaints that 
the minimum value of Q capacitance 
(27 ppf) is often embarrassingly large. 
While a lower value would unquestion- 
ably be helpful in many instances, the 
construction of such a variable capaci- 
tor (say, from 5 pyf to 450 pf) will 
probably never be realized. Fortunately, 
a simple method exists to determine i 
isst cepeckance required. to | be extruded or Pressed, and in 
taenate coils, even when this capaci- oll either case machined to close tol- 
tance approaches zero. ail erances. 

Perhaps the procedure is best des- 
cribed by considering an actual pro- 
blem. Assume an inductor is required 
to resonate at 26.5 megacycles in the 
input circuit of an rf amplifier. The 
input capacitance measures 6.0 yf. 
The coil can be properly adjusted on 
a Q-Meter as follows: 

1, ‘ oe Q-Meter oscillator to the 

esired frequen 26.5 MC i 
eect cxygean Hh coll ss ‘i 5. Unusual shapes and mechani- 
inductor posts of the Q circuit and cal oddities are accepted as 
tune and Q capacitor for reso- ' routine. 
nance. The coil should preferably 
be shielded, have a reasonably good 
Q, and resonate at the desired fre- 
quency with a small amount of Q 
‘capacitance (say, between 30 and 
7 pf). Call this capacitance C:. 

3. De-tune the Q circuit by increas- 
ing the Q capacitance an amount 
equal to the external capacitance 
with which the coil must resonate 
(6.0 pyuf in this example). Call 
this new capacitance Co. 

4. Connect the test coil to the Q 
capacitor posts and adjust its in- 
ductance until resonance is re- 
stored to the Q circuit. The coil will 
now tune to 26.5 mc with an ex- 
ternal capacitance of 6.0 puyf. 

The validity of this measurement can 
be shown by first considering the Q 
cireuit with the auxiliary coil alone. 

© may then write 
(Continued on page 160) METALLIZED 


—and here’s why! 


1. Any material that is kept 
under perpetual research and re- 
development, as “Lavite” Steatite : 
has always been, is naturally 
superior to like material pro- 
duced to conventional standards. 


2. Your parts (trimmer bases, 
coil forms, strain reliefs, tube base 
sockets and hundreds of others), 
produced in “Lavite” Steatite may 


3. Being a product of private 
research, you are assured labora- 
tory control in every step of 
production. 


4. Selection of specific properties 
is no problem. 


6. Perhaps metallizing of your 
parts will help you cut assembly 
time—a Steward, Specialty. 


Remember—Steward’s Engineers 
are Your Engineers. Use them 
often. Our recommendations are ~ 
a service to you—no obligations. 


e Ask for booklet giving char- 
acteristics of all “Lavite” Ceramics 
(“Lavite” Steatite, ““Lavite” Titan- 
ates, “Lavite” Ferrites and others). 


D. M. STEWARD f 
MANUFACTURING CO. 


360° Jerome Avenue, Chattanooga, Tenn. 
Sales Offices in Principal Cities 
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UX 40-560 


AT 10-50 


Capacitor Problems Solved 
Ad. No. 8 in a Series. 


Use Jennings Vacuum Ca- 
pacitors for applications 
involving: Automatic tuning 
over wide frequency ranges 
© Permanent and trouble-free 
service * High ratio of ca- 
pacitance change ¢ Dust, 
moisture, and high altitude ¢ 
High voltages and currents ¢ 
Small physical size ¢ Resist- 
ance to shock * Accuracy of 
reset © High frequency ¢ 
Low loss 


UX 40-560 


vc 200 


AT 10-50 


vc 200 


View shows rear 
center section of 
Continental Type 
315-316 Power 
Amplifier Trans- 
mitter. 


TEN JENNINGS VACUUM CAPACITORS 


of various types are used in this power 
amplifier stage of the Continental Type 
315-316, 5 and 10 KW Broadcast Trans- 


mitter. 


Your circuits may be simplified and 
improved by using fixed or variable 


Jennings Vacuum Capacitors. 


We invite your inquiries re- 


garding speci fie applications, 


LITERATURE MAILED ON REQUEST 


SEE US AT THE MARCH I.R.E. ELECTRONICS SHOW 
BOOTH 4-211 


JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. 
P.0. BOX 1278 - SAN JOSE 8, CALIFORNIA 


2 
Laux = V(wC;) (1) 


When the Q capacitor has been in- 
creased to a value, C2, and the test coil 
connected in parallel with this capaci. 
tor and adjusted for resonance, je 
have for the combination 
ia L 


a W(GLC, - 1) 


L 
* ‘aux 
Le + 


1 


L= 


1 
which says, in effect, the inductang 
tunes with the difference of Q capaci. 
tor settings. If the vernier capacitor 
the Q-Meter is used to establish ¢, 
very small changes can be- employed, 

If the Q of the test coil is desired, it 
may be calculated from 


Pi soe Me! 

C1(Q; - Q)) , 

This method is particularly usefil 
for the adjustment of video peaking 
coils where interstage capacitance § 
usually in the order of 15 to 25 wit’ 
National Broadcasting Co., is 
New York 20, N.Y. e 


RayMonpD E. LarFrerty, 
Development Engineer 


New England IRE Meets 


The 1953 New England Radio E- 
gineering Meeting (NEREM), sponsored 
by the North Atlantic Region of the 
IRE, will be held at the U. of Connecti- 
cut, Storrs, Conn., on Saturday, April 
11, 1953. All reservations should be ad- 
dressed to Prof. Edward J. Robb, Box 
U-37, U. of Connecticut, Storrs, Conn. 
A nominal registration fee of $1.00 wil 
be made. 

The following technical papers wil 
be presented: “Some Ancient Propaga- 
tion—Their Lessons,” Major E. H. Arm- 
strong; “New Cosmotron Instrumenta- 
tion,” Frederick Cowan, Brookhaven 
Labs.; “Field Tests of Compatible Color 
Television,” Donald Fink, Philco; “TD? 
Microwave Systems,” R. C. Glancy, 
A.T. & T.; “Acoustical Design Including 
Strategic Locations of Loud Speakers’ 
Robert Newmant, M.LT.; “Servo- 
Mechanisms,” P. M. Schultheiss ani 
C. A. Worgrin, Yale Univ. 


WCBS-TV Increases 
ERP 21/2 Times 


WCBS-TV, CBS-owned station 2 
New York City, became the first TV 
station in the Metropolitan area ® 
broadcast its signal with the full poweé 


2°25 peg 
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permitted by the FCC. The Channel? 


station increased its effective radiatel 
power by more than two-and-one-ha 
times bringing the visual ERP from 
top of the Empire State Building up # 
43 kw. 
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Rolling Studio 
for KHQ-TV 


KHQ-TV’s Herman Body houses 
monitor for two cameras, switching 
ynits for the cameras, an on-the-air 

and.a director’s booth. Pro- 
‘ plans call for a more elaborate 
installation but the pressure of getting 
the nation’s first 100-kw station on the 
air has held back this part of the 


are Te 


The mobile TV body for the “Rolling 
Studio” was built by The Herman Body 
Co, of St. Louis, Mo., the nation’s largest 
builder of special truck bodies. It is 
equipped with a specially reinforced 


“Rolling TV Studio” recently put into operation 
by KHQ-TV, Spokane, Wash. Chief engineer Al 
6, Sparling checks camera view finder as KHQ- 
TV president R. 0. Dunning looks on 


roof to support the weight of cameras 
and operators. The roof has built-in 
tings for anchoring the on-roof equip- 
ment and a guard rail which goes com- 
pletely around the top of the body. 
A built-in ladder on the rear of the 
unit gives quick access to the roof. 


Load Space 
Inside height of the Herman Body 
is 78 in. which enables occupants to 
walk around comfortably inside the 
body. Load space is 12 ft. long by 78 
in. wide. The body is designed to give 
maximum load space and carrying 
capacity on the shortest wheelbase 
possible, thus increasing the maneuver- 
ability of the unit. 


a 
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CBS-Hytron 
Plans New Plant 


Plans forthe construction of an ultra- 
modern TV picture tube plant .and 
Warehouse in Kalamazoo, Mich., were 
anounced by Bruce A. Coffin, Presi- 
dent of Hytron Radio & Electronics Co. 

The new plant is scheduled for occu- 
Pancy in June, 1954, when production 
Start. It is expected that the full 
erating rate of production will be 
meached by the fall of 1954. The 235,000 
4 ft. plant has been designed for pro- 
Muction of the new large-screen TV 
+ ture tubes under the. direction of 
tarles F, Stromeyer, CBS-Hytron’s 
ite President in Charge of Engineering 
nd Manufacturing. 
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KLEIN 


Pliers- 


Quality 


SPECIALLY 


DESIGNED 


i aseaaal 


FOR THE ELECTRONICS INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-/L—Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 


—, 


sure a positive grip. PY 


. trimming plastic. Entire 


ready for work. All are hammer 
forged from high-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 
cutting small wires or 


length of cutting knives 
works flush against cut- 
ting surface. 5 
or 6-inch sizes. 
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CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
out knurl. 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 
against cutting surface. 


TRANSVERSE END 
CUTTING PLIER 

204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut. 


This Klein Pocket Tool 
Guide gives full infor- 
mation on all typesand 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


“Since 1857" —_ 


| iceman) 


BELMONT’ AV 


DUCK BILL PLIER 
306-5-14—This com- 
pact plier has jaws of 
sufficient width to hold 
small springs, yet small 
enough to form wire in 
confined places. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


& Sons 


if it’s NEW .. . HUDSON has 
it FIRST! Leading Authorized 
Distributor -of Electronic Equip- 
ment in the East . . . Your ONE 
Complete Dependable Source. 


FREE! 


Source — ONE Call for ALL! 


home. See our Vast Facilities 
Gigantic Salesrooms! 
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RADIO & TELEVISION CORP. 


HUDSON 


RADIO & TELEVISION CORP. 


New 1953 HUDSON CATALOG eee 


. . . your helping hand for Everything in Electronic Equip- 
ment. Over 196 pages of the latest in Radio, TV and 
Industrial Electronics. High Fidelity and PA Sound Equip- 
ment PLUS JAN type Electronic Components with latest 
JAN Cross-Reference Guide. Send for your copy . . . KEEP 
IT HANDY for ordering . . . It’s Quick, Convenient . . . 
Time and Money Saving! ONE Order, ONE Dependable 


When you attend the IRE SHOW, you're invited to visit 
our uptown salesroom, adjoining Radio City 
blocks from Grand Central Palace! 


Meet the men 
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NARTB Conference 
Agenda Completed 


The seventh annual NARTB Broa. 
cast Engineering Conference, scheduled 
to run concurrently with the Natio; 
Association of Radio and Television 
Broadcasters’ 31st annual convention jp 
Los Angeles, April 28-May i, 1953, ig 
expected to be the largest in the hi 
of the undertaking. The agenda tailore 
to fit the needs of AM, FM, and Ty 
engineers, was developed from an offer. 
ing of enough technical papers to com. 
plete a full week of programming, 

According to Raymond Guy, NBC, 
New York, chairman of the Gener 
Guidance Committee, the committe 
was able to include only an approxi. 
mate 40% of the material submitted jj 
the conference program which ru; 
from April 29 through May 1. All tech. 
nical sessions will be staged in Burdette 
Hall, located diagonally across fron 
convention headquarters at the Biltmore 
Hotel which will also house thousané 
of dollars worth of the most moden 
broadcast equipment available. 

On opening day Commissioner Georg 
E. Sterling, of the FCC, will divulg 
the latest information on the CONEL- 
RAD Project, designed to permit AM 
stations to remain on the air during any 
possible enemy air attack. Following 
his address, Robert Linx, Western Zone 
supervisor of the CONELRAD Project, 
and Stephen J. McCormick, Director, 
Audio-Visual Division, Federal Civil 
Defense Administration, will be avail- 
able for consultation with broadcaster 
seeking information on the project. 

On Thursday afternoon, following the 
management conference on “Smal 
Market Television,” an engineerin 
symposium on “Low Budget TV Opera- 
tion” will be featured with James L 
Middlebrooks, KING-TV, Seattle, Wash, 
serving as moderator of a four-ma 
panel. 


Some of the papers scheduled to be 
presented are: 


‘‘Automatic Station Operation’’—by Ross Snyder, 
Ampex Electric Co. 

‘Waveguides for UHF Television’’—by J. S. Brows, 
Andrew Corp. 

“Contouring of TV Antenna Patterns’’—by lL. 0. 
Krause, General Electric Co. 

**Methods of Controlling the Vertical Pattern # 
UHF and VHF Antennas’’—by L. J. bees 

“The Proper Care of a Tower and Instal 
From A Tower Designer's Viewpoint’’—by 4 
Hayden, IDECO Division, Dresser ri 

‘‘Approved Wiring and Control Methods 
Studio Lighting’’—by Herbert A. Kliegl, Klieg! 
Bros. 

‘*Remote Control of FM 10 KW Transmitter"—0 
Ben Akerman, WGST, Atlanta, Ga. wl 

“Operation and Installation Problems of 
Control Equipment’'—by William F. Rust, t, 
Rust Industrial Co. y 

“Proof of Performance Measurements for TV ty 
R. D. Chipp, DuMont Television Network 

‘Experimental Booster Station for WSM-TV"—tY 
John H. DeWitt, WSM, Nashville, ie . 

“Hi Efficiency AM Radiation from H 
sll par oe "Glenn Gillett, Gillett & Berga 

“TV Systems Measurements'’—by Roy Montot, 
National Broadcasting Co. 

‘‘New Developments in Television'’—by Neal Me 
Naughten, NARTB ie 

“Video Tape Recording”—by John Mullin, 
Crosby Enterprises 

**Requirements for High Quality TV Film Proje 
tors’’—by W. E. Stewart, RCA m LL 
**Development of the Station Camera —by 

Pourciau, General Precision Laboratory 


Pressure Sensing 


(Continued from page 83) 


sure signal “seen” by the trans- 
ducer, lb/ft? 
P, = Amplitude value of the 
step function pressure change ap- 
plied at the tube open end, lb/ft? 
$, = Amplitude response index 
it Fal P, 
t, = Time lapse after application 
of step function pressure, sec. 
Select desired time lapse (t,) and 
amplitude of step function pressure 
change applied (P:). Multiply natu- 
ral frequency (wn) calculated in Sec- 
tion c by time lapse (t,) and using 


AMPLITUDE RESPONSE INDEX © 


can ACTUAL DAMPING COEF. 
° 
+ § CRITICAL DAMPING COER 


34567890 20 3% 40506 80 100 
TIME BASE, Why te (radians) 


Fig. 6: Variation of amplitude response index 
with time .base for various damping ratios 


Fig. 6 determined amplitude res- 
ponse index (8,) for system damping 
ratio (&) calculated in section b. 
Let t, = 0.1 sec the time lapse and 
P: = 288 psf the applied step func- 
tion for which system is to be ex- 
amined. From Fig. 6 for wat, = 22.8 
X 0.1 = 2.28 radians and & = 0.488. 

8; = 0.96, therefore the amplitude 
value of the pressure signal “seen” 
by the transducer is, 

Po = 0.96288 = 276 psf. at 0.1 
second after application of step func- 
tion pressure change P,. 

The parameters: discussed in sec- 
tions c, d, and e may be seen per- 
haps more clearly from the input- 
output sketches of Fig. 1. 


Conclusion 


In conclusion it is advisable to 
examine pro and con the character- 
istics of the system analyzed here. 
Referring to Fig. 1, it can be seen 
that the system will exhibit excel- 
lent response to step function pres- 
sure changes, however, some amount 
of overshoot (about 15% max.) be- 
yond the value of the input signal 
P; is evident. This may be undesir- 
able and could be reduced to about 
5% max. by increasing the value of 
the system damping ratio to 0.707, 
but at the expense of poorer res- 
ponse. Since the damping ratio varies 
inversely as the cube of the tube 

(Continued on page 164) 
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IF YOU USE MICROWAVES... 


This self-contained, compact, versatile 
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can help you 


Now, with one easy-to-carry instrument, you can determine 


the frequency of both pulsed and c-w microwave systems... 
you can make accurate measurements by both transmission and 
reaction methods. Because the new Wavemeter Test Set needs 
no external power source, it is ideal for field work—equally 
good for laboratory work! Its applicable range is from 2400 
to 3400 megacycles. A low cost instrument—now in production, 
and used by U. S. Signal Corps as #TS-117/GP. 


Write us today for bulletin giving complete technical data on the 


Wavemeter Test Set! 


* Licensed under Sperry Patents. 


ELECTRONICS DIVISION 
AMERICAN ENCAUSTIC TILING COMPANY 


909 Kenilworth Ave. 


Lansdale, Pa. 
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crossbar 


For details of 
this truly 
superior switch, 
write 


For broadcast studio master control and monitor switching of 

audio and video circuits . . . intercoms . . . telegraph 
. . Computers . . . many other applications. 

Extreme flexibility. Fast and quiet switching 

with low crosstalk level. Any group of setups 

may be held intact while setting up others. 

Provision for spot or remote control. 


Model 10X10 


Connects any of ten cir- 
cuits in horizontal plane 
fo any of ten vertical. 


JAMES CUNNINGHAM, SON & CO., Inc. DEPT. T-1 ROCHESTER 8, NEW YORK 


inside radius it could be most effec. 
tively increased by a suitable reduc. 
tion of the tube radius. The perform. 
ance of the system with sinusoidal 
input signals (buffeting) could be 
excellent for a servo control loop be. 
cause of the large attenuated out- 
put which means only a small signal 
would be sensed and could have 
neglible effect. For data measuring 
work such a characteristic is not 
desirable since the true signal value 
would not be recorded. To obtain 
a more efficient transfer of the sig- 


“nal it would be necessary to increase 


the natural frequency which could 
be done most effectively by increas- 
ing the tube radius since the natural 
frequency of the system varies di- 
rectly with the radius. It is obvious 
from the above discussion that it 
may be necessary to run through 
the calculations several times with 
different system dimensions until 
the desired characteristics are ob- 
tained. 
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Mexico Purchases Philco 
Microwave System 


Philco Corp. has been selected 
by the Secretary of Communications 
and Public Works of Mexico to provide 
a microwave radio relay. communica- 
tions system between the Government 
overseas radio receiving station at Es- 
calera and the communications control 
center on Calle de Tacuba, Mexico 
City, D. F. 

The system, which is scheduled for 
installation during 1953, will provide 
35 simplex and 4 duplex voice channels, 
12 simplex teletype channels and 4 
wideband channels capable of receiving 
and transmitting facsimile or radio pro- 
grams. These services will be made 
possible through the installation of two 
parallel r-f paths utilizing Philco Model 
CLR-6 microwave relay equipment, 
diplexed over a single antenna assembly, 
plus Philco Model CMT-4 Time Division 
Multiplex equipment and_ telegraph 
subcarriers. 


New Britain Added 
to Bell TV Network 


The Bell Telephone System’s nation- 
wide TV network facilities have been 
extended to station WKNB-TV, New 
Britain, Conn., which recently began 
commercial operation. Network pro- 
grams are being fed to WKNB from the 
New York-Boston radio-relay system. 
With this new addition, programs are 
now available to 120 TV stations in 76 
cities in the U. S. 
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Pulse Radar 


(Continued from page 88) 


pulses.) It should be apparent that 
target speeds resulting in other val- 
ues of pulse to pulse relative phase 
change will give smaller outputs 
from the comparator. 

From Figs. 6 to 8 it should be ap- 
parent that target echoes will be 
cancelled if successive echoes add to 
the CW in such a manner as to re- 
sult in the same amplitude, pulse to 
pulse. Fixed targets always return 
echoes that result in this condition. 
There are also two pulse to pulse 
phase shift conditions when even a 
moving target can add to the CW and 
result in the same amplitude, pulse 
to pulse. The MTI receiver will be 
“blind” to these signals. 

One of these phase shift conditions 
occurs at what is known as a “blind 
speed,” the target speed which causes 
the relative phase between echo and 
CW to change (n x 360°) from pulse 
to pulse, n being any whole number. 
Fig. 6 will again be used for the first 
echo condition. 

Fig. 9 will now be used for the sec- 
ond pulse, CD condition. Here, again, 
the fixed target echo C’D’ returns 
after T,. However, the moving target 
echo C”D” now takes Tm + 2ATm 
seconds to return, with 2ATm sec- 
onds being a time long enough for 
the CW to advance 360° further than 
in Fig. 6. Steps C and D are obtained 
as previously, Step E, the delayed 


TABLE | 
yy TARGET yy TARGET 
TARGET SPEED MOVING NEARER MOVING AWAY 
3600 mph 1.0000106 -999998 
1800 mph 1.0000053 -999994 
900 mph 1.0000026 -9999973 
450 mph 1.0000013 -9999986 
0 mph 1.0000000 1.0000000 
2V 
y= for target moving nearer 
Vv—v 
2V 
y= for target moving nearer 
V+v 


V=speed of light 
v=target speed 


output from the previous pulse (Fig. 
6D) is now equal to and opposite in 
polarity to the direct output, and as a 
result the moving target signal is 
cancelled in the same manner as our 
fixed target signal. 

The second phase condition which 
can cause cancellation of moving tar- 
get returns can occur at “optimum” 
speeds. Figs. 6 to 8 showed optimum 
Speed (180° relative phase change 
pulse to pulse) and optimum phase 
(alternately 0° and 180° relative 
phase between echo and CW) to give 
maximum indication for moving tar- 
gets. If now the relative phase ad- 
vance remains at 180° but the rela- 


(Continued on page 166) 
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tive phase is alternately 90° and 279 
instead of 0° and 180°, there will be 
a “blind” condition because the sum 
of two sine waves differing by 99° 
and the sum of two sine waves dif- 
fering by 270° will add up to the 
same maximum value and, there. 
fore, result in equal amplitude sig. 
nals out of the detector. 

However, this phase condition, 
which results in the MTI receiver 
being “blind” at “optimum” speeds, 
is of academic interest only, as the 
possibility of a target continuing to 
move in such a manner as to satisfy 
this condition, is very remote. 

In all of the ‘illustrations it was as- 
sumed, for simplicity, that the echoes 
were of the same frequency as the 
CW. This is not actually true because 
of the Doppler effect. It was pre- 
viously stated that the Doppler ef- 
fect, while present, cannot contribute 
to the ability to distinguish between 
fixed and moving targets because of 


+ co 
any 


TRANSMITTER CW OUTPUT 


boro boo 
tt VV seated 


ECHO RETURNS 


IAN AVAVAVAYAVAVAVAVAVAYAVAY 
MIXER OUTPUT 


eens eae eS oe KES 


OETECTOR OUTPUT 


DELAY LINE OUTPUT 


COMPARATOR OUTPUT 


Fig. 9: Receiver puises after second pulse 


the.method on which MTI operates. 
Justification for using an echo sig- 
nal of the same frequency as the 
transmitted pulse is outlined below. 
With a transmitted frequency of 
3000 mc and a target speed of 600 
mph, the Doppler formula (fs = 89v/ 
d) indicates that fe = 5340 cycles. 
If it is assumed that the target is 
moving toward the receiver, the 
transmitted frequency of 3000 mc will 


. return as a frequency of 3000.00534 


mc. However, the signals are pulses 
and not CW. If the pulses are 0.5 
usec long, the transmitted pulse will 
contain 1500 cycles. The echo can 
contain only 1500 cycles, but due to 
the Doppler effect they will occupy 
a shorter time. This shorter time is 
equal to: (the number of cycles in the 
pulse)/(cycles per second). In this 
case, 1500/3,000,005,340, which is 
equaly to slightly more than 0.499999 
usee. If cycle by cycle, the original 
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usec pulse and the 0.499999 usec 
wise are compared, the relative 
from start to finish will change 
less than 2°. A phase shift of this 
magnitude changes the maximum 
amplitude of the added CW and echo 
signals by such a small amount that 
the use of the original pulse fre- 
quency results in an error of less 
than 1%. 

It has been shown that if the rela- 
tive CW and echo phase changes by 
190°, pulse to pulse, there is an opti- 
mum condition which results in 


J compar 


| VIDEO 


Conventional MTI 


radar 


Fig. 10: system 


maximum indication. It has also been 
shown that if the relative CW and 
echo phases change by 360° pulse 
to pulse, there is a “blind” speed. 
Relative phase changes between CW 
and echo of 180° occur when a target 
moves (2n + 1) x 90° between 
pulses, and relative phase changes of 
360° occur when a target moves 
(n x 180°) between pulses. It will 
now be shown that the Doppler fre- 
quency formula can be used to pre- 
dict “blind” and “optimum” speeds. 

The number of electrical degrees 
traversed by a target between pulses 
is given by the equation 

Electrical degrees = (v x 1.609 x 
10*)/PRF x i 
where »v = target speed, statute miles 

/hour 
PRF = pulse rate frequency 
\= radar wavelength in cm 

Solving this equation for v/i 

v/} = (electrical degrees) PRF/ 

1.609 x 104 

Substituting in turn (2n+1) x 90° 
and n x 180° for (electrical degrees) 

v/h = [(2n + 1) x 90 x PRF]/1.609 

.. 3. 10* 

o/h = [n x 180 x,PRF]/1.609 x 10+ 
Substituting these values in turn in 
the Doppler frequency formula, 
fe = 89v/, the result is: 

Optimum speed condition when 

fe= [(2n +1) PRF] /2 

Blind speed condition when 

(Continued on page 168) 


Case History: Hastings needed accessibility 


Mobile relay stations are a part of this nation’s 
defense network. Hastings Instrument Co., Inc., 
Manufactures much of the equipment installed in 
these rugged trailers. 


Grant Industrial Slides were used. With them, 
units may be withdrawn and locked in a fully 
extended position in a matter of seconds, with 
no more effort than opening a filing cabinet. 


Grant No. 363 Slide is just one of an unlimited 
variety available. Load requirements from 25 to 
2,000 Ibs. Locking in closed, open or pivoted 
positions, angles up to 180°. 


A lot of equipment has to go into a very small 
space. Yet the very nature of the problem requires 
that the operating components be accessible for 
maintenance and servicing. 


A full 90° tilt brings the wiring under the chassis 
into full view for repair. Unit locks at this and 
other angles, and may continue to operate in any 
of these positions. 


e 


Grant Industrial Slides provide built-in 
accessibility, without effort, without 
costly loss of operating time. Bring 
your equipment mechanically up to 
your high electronics standards. What- 
ever the problem, call upon Grant, the 
foremost name in sliding devices. 


grant industrial slides 


a product of the engineering design department of 
Grant Pulley and Hardware Company 

31-73 Whitestone Parkway, Flushing, New York. 
Write for information ... consult on any problem 
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fe=nX PREF 

From this, it can be seen that al. 
though the Doppler effect does no 
affect MTI operation, the Dopple 
formula fe = 89v/) can tell when tp 
expect “optimum” and “bling 
speeds. 

While the simple radar set of Fig 
3 serves to illustrate MTI prin. 
ciples, such a set has never been 
built. First of all a CW transmitter, 
operating at radar frequencies, of 
sufficient power to furnish peak 
powers of 0.5 megawatt and more 
for the pulses could not be built to. 
day. Even if it were, it would waste 
most of the power because the trans- 
mission intervals are almost always 
less than one per cent of the total 
operating time. Secondly, an ampli- 
fier, operating at transmitter fre. 
quency, of sufficient gain to raise 
echo levels high enough for sufficient 
video output from the mixer, cannot 
be practically built today. 


Mathematical Presentation 


For the mathematical presentation, 
a more conventional MTI system will 
be used. Such a system is shown in 
block form in Fig. 10. 

In this set, the transmitter gen- 
erates high power pulses of r-f in- 
stead of CW. The antenna, as pre- 
viously, is connected to the trans- 
mitter during the pulse and to the 
receiver at all other times. 

The stalo is a stable CW oscillator 
differing from the transmitter fre- 
quency by the system i-f. The stalo 
signal is mixed with a small amount 
of the transmitter pulse energy in the 
coho mixer and the resulting i-f 
pulses are used to synchronize the 
coherent oscillator (coho) with every 
transmitter pulse, the coho being a 
CW oscillator operating at the sys- 
tem i-f frequency. 

The stalo signal and echo signals 
are also mixed in a signal mixer to 
produce i-f echo pulses. These echo 
i-f pulses, after amplification, are 
combined with the coho voltage, in 
the detector, to produce a video sig- 
nal. This video output is then 
through delayed and _ undelayed 
channels and compared in the same 
manner as indicated in the simple 
radar set shown in Fig. 3. 

The analysis used will be simpli- 
fied in that no transients or side- 
bands ordinarily accompanying pulse 
operation will be considered. It will 
be complete enough, however, 10 
show that the resulting video pulses 
change, pulse to pulse, for moving 
target echoes; and do not change, 
pulse’ to pulse, for fixed target 
echoes; and, lastly, that the Doppler 
effect has no bearing on MTI opera- 
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‘Since the time factor, t, is ex- 
tremely important in MTI operation, 
the following explanation of how t 
can vary in the following equations is 
necessary. In equations denoting 

, t is always zero at the start of 
a pulse, whether the pulse be the 
magnetron pulse or an echo pulse, 
and the maximum value that it can 
attain under these conditions is equal 
to the pulse length. In equations de- 
noting CW, t is always zero at the 
time of the start of the magnetron 

and can have a maximum 
yalue of 1/PRF seconds. 

Referring now to Fig. 10, let the 
magnetron pulse voltage be 

En sin (po t + 6) (1) 
where ¢ = magnetron phase when 
t=9 
Let the stalo voltage be 

En sin (@ t + 6) (2) 

As indicated previously, these two 
voltages are combined in the coho 
mixer. The resulting i-f pulse pro- 
duced can be written as? 

CE.En cos (wt + 8—pt— 9) (3) 

If this pulse is used to synchronize 
the CW coho oscillator, the CW sig- 
nal may be said to be 

E.cos (wt+9—pt—o) (4) 
and at time t, will be 
E. cos (@ t, + 9 — pt, — ) (5) 

Return now to (1) of the magne- 
tron voltage. This r-f is not only 
mixed with the stalo but is also radi- 
ated by the antenna. After some time 
t, it will return if it has been re- 
flected by a target. 

This reflected signal, even though 
the time is now t,, can be expressed 
mathematically, except for ampli- 
tude, by (1). It is important to have 
a full understanding of this fact if 
one is to see mathematically, how 
MTI works. Perhaps Fig. 11 will help 
to clarify the above statement con- 
cerning the echo equation. 

Station observers at Points A and 


Band let a pulse composed of a num- 


ber of r-f cycles travel in the direc- 
tion of the arrow. If the observers 
have no means of determining time 


TARGET 


Fig. 11: Relations of observer, target pulse. 


except by the start of the pulse, then 
when the wave train passes observer 
A, he will say that the equation of 
wave is 
E» sin (et + 9) 
With time t = 0 at the start of the 
(Continued on page 170) 
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nlestonednaroduction techniques 


‘- SOTHER instance of 
‘built-in know-how” 


s 


a: 


This is not just another stem machine. 
It is a completely automatic stem 
machine. with 24 heads and precision 
high speed index. The machine illus- 
trated embodies all the improved tech- 
niques and mechanisms that Kahle 
engineers could find from their own 
and their customers’ experience. 


This problem involved glass tubulated 
stems for radio tubes. However, Kahle 
has solved many other problems 
neither associated with glass or con- 
nected with electronics. 


If your problem requires special tech- 
niques or processes; if you need cus- 
tom machinery; or, if you need relief j 
from expansion projects, Kahle engi- : 
neers will work with you to achieve ; 
“customer satisfaction” from “Built-In : 
Know-How.” 


These 


OIL DIFFUSION PUMPS 


are only two members from our 
COMPLETE LINE 


SEE the latest one in 
action at Booth 4-216 
IRE SHOW—March 23-26 
See also our SC-3 High Vacuum 
Evaporator, evaporated films, 
vacuum accessories, etc. 


OPTICAL FILM ENGINEERING COMPANY 
2731-37 North 6th St. “ Philadelphia 33, Pa. 


Complete, Competent 


AND ANTENNA 
ERECTION SERVICE. 


HERE’S WHY YOU SHOULD CALL| E.T.S. 


¥ EXPERIENCE—ETS has years of experience in the tower 
erection field. Their record includes the erection and 
installation. of all type AM, FM, TV, micro-wave, 
and communication towers of all kinds . . . through 
the United States . . . large jobs and small jobs 
- . - all handied with skill and satisfaction. 

%& EQUIPMENT—ETS has a complete line of equipment 
to handle your job, manned by skilled workmen 
with proper engineer supervision. This assures you 
satisfaction, speed, and highest quality workman- 
ship. 

%& DEPENDABILITY—ETS has an enviable record of de- 
pendability. The ability to handle every detail of a 
job from planning to final completion including an- 
tenna mounting and coaxial cable installation is 
extremely desirable from your standpoint. 

For your tower erection needs call on ETS. Phone 
us direct or have your contractor or supply house 
contact us. 


| Free brochure sent on request. _—_| 


Tower installation illustrated here is station WSAU, Wausau, Wisconsin 


ELECTRICAL TOWER SERVICE, INC. 


pulse and 6 the starting phase at time 

== 0, 

As the wave continues and event. | 
ually passes observer B, he will also 
say that the equation is 

En sin (ot + 6) 
with time t=0 at the start of the 
pulse and ¢ the starting phase at 
time t = 0. : 

The statement of observer B is 
based on the assumption that the re. 
flecting target is stationary and also 
that the target does not alter the 
starting phase of the reflected signal, 
If the target is moving, however, the 
observer at B will say that the equa- 
tion of the reflected wave is 

En» sin (ep ty + 4) 
with y being a factor which changes 
the frequency. See Table 1—Doppler 
Effect. 

If the reflecting surface of the tar- 
get also changes the phase of the re- 
flected signal the observer at B will 
say that the equation of the wave is 

Ensin (ety+o+86) = (6) 
with 6 representing the phase shift 
due to reflection. Eq. (6) therefore, 
represents the echo signal and takes 
into account any phase shift due to 
the reflection coefficient of the target 
as well as any frequency change due 


PEORIA, st. — 


to the Doppler effect. 


P.O. BOX 1205 -— PHONE: PEORIA 3-9846 i 


Installation and erection of all type towers—No finer service available 
—anywhere. 


Reflected Wave 


When designing any plug-in unit 
REACH FOR THIS BASE | 


As stated previously, it is im- 
portant to understand that the phase 
of the reflected wave is the same as 
that of the transmitted wave except 
for those changes introduced by the 
reflecting object or its motion, and 
that no phase change takes place due 
to the elapsed time between observa- 
tion at points A and B. 

Points A and B may very well be 
the same point in space and, in fact, 
this is the case of a radar set where 
the magnetron is observer A and 
the receiving antenna is observer B. 

Fig. 10 indicates that the echo sig- 

pet ewe nal, Eq. (6), and the stalo signal, 

Are you tired at throwing away Eq. (2), are combined in the signal 

perfectly good units because of | mixer. If the echo signal returns and 

broken bases? mixes with the stalo voltage at time 
t,, the echo i-f will be 

E.E.cos (wt, +0—pty—o—8) (7) 

There are now two i-f signals, the 

er : CW coho, Eq. (5), and the echo K&. 

pruguediy Sesiened wT auss Roles | (7). These two signals are combined 

purpose edges in the detector at time t, to give 2 

detector output of 

E.*Es cos (90 — of, —9+ pt, +4 

—90 + wt, +9—pty—o—B) 
Combining terms and simplifying the 
above equation results in 

; E.cos[e (t, —ty)—8] @ 
py ee break or | This video output is sent through the 
Ceikiitiietins es Altes ties Seek delayed and undelayed channels for 
ets, and your Design Problems pulse to pulse comparison in the 
vanish, comparator. This video equatiol! 


Holes to take brackets 
or bail, kept well away 
from corners. 


AVOID THESE TROUBLES 
OF USING TUBE BASES 
FOR PLUG-IN PACKAGES 


Molded boss to hold 
ALDEN mounting cards. 
20-PIN 


Also 11-pin 
& MIN. fe 


7 &9-pin 


RIGID BRITTLE 
BOSS BREAKS 


LONG PINS 


BEND EASILY 
Tapped 
All prongs numbered. side holes. 
LEVERAGE OF 
DESIGNED SPECI 


6 
PLUG-IN UNIT CO 


TREMENDOUS 


FLEXIBILITY 
Bases are complemented by 
standard Alden components: 
handles, brackets, housings, 
terminal cards to lick almost 
‘any problem. 


NON-INTERCHANGEABLE — 
COLOR CODED 
Choice of variable pin pat- 
terns guarantees against mis- 
ee ting. bearer oe rato 11 to 20 pins in Rack-mounting 
plug-in to 1 * many patterns Sockets to match 
Base patterns 


Also 20-pin, 11-pin, 9-pin, 7-pin MATING SOCKETS 


pa free samples and free 226-page ‘‘Alden Hand- Short, 
*? of Plug-in Unit Construction. 


137 N. Main St.,; Brockton 64, Mass. 


START RIGHT WITH ALDEN BASES 
Bases specifically designed 
for Plug-in Unit Construction 


is No center 
stubby pron boss to 
Ci \\ 

Pmt) Hipen Paopoucts Co 
e777 
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shows that the stalo term w and stalo 
starting phase 0 as well as the start- 
ing phase of the magnetron have 
no bearing on the output. The only 
factors left are the magnetron term p, 
time t, and t, the Doppler factor y 
and the reflection factor 6. 


Factors to be Considered 


Careful examination of these re- 
maining factors reveals the follow- 
ing: 

: e is constant in any particular 
radar set. 

2. 8 is constant for any particular 
target. 

3. y is constant for any particular 
s target speed for any one target. 

. 4. t is a constant in that it always 

varies the same way in any particu- 
b: lar set, that is 0 at the start of the 
pulse and say M at the end of the 


Cr a ee 


I pulse if the pulse length is M. 

. 5. t,, the echo return time, is con- 
) stant for a fixed target but varies 
ft with a moving target. 

e, Since t, is the only possible vari- 
eS able and since it changes, pulse to 
. pulse, only with moving targets, it 


has to be the one factor which en- 
ables the MTI receiver to distinguish 
between fixed and moving targets by 
comparing pulse to pulse returns. 
ve At first glance Eq. (8) seems to 
indicate that the video output is an 
n- r-f voltage of magnetron frequency 
se because it contains factor ep. How- 
as ever, closer examination will reveal 
pt @ that it is a video pulse whose ampli- 
he tude and polarity depend on f,. 


Doppler Factor Utility 


Assuming that the Doppler factor 
be is unity (y = 1), the variable in Eq. 
(8) is (t, — t). 
re During an’ echo pulse the factors 
t, and t vary in the following man- 
B.@ ner: 


ig- t, is the time of return of the start 
al, § of the pulse and if the pulse length 
nal is M the time of return of the end of 
ind the pluse is t, + M. 
me t = 0 at the start of the pulse and 

t= M at the end of the pulse. 
(7) Using these values the variable at 
the the start of the pulse is 
Eq. t.—0=¢, 
ned MH and the variable at the end of the 
ea pulse is 

t, + M—M =t, 

-o Since the variable factor remains 
po constant during a pulse, Eq. (8) ac- 


tually defines the amplitude and 
polarity of a video pulse of length M, 
M being the length of the radar 
pulse. 

Of course the Doppler factor y 
cannot be unity if t, varies, but in 
(Continued on page 172) 
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Tew WHE SWEEP GENERATOR 


— 


for UHF TV Production Testing 


TYPE 1211 


The Type 1211 UHF 
Sweep Generator has 
been specifically de- 
signed to rapidly and 
accurately align UHF 
Television heads, con- 
verters and complete 
receivers, 


SPECIFICATIONS 


FREQUENCY COVERAGE: 450 to 900 MC. 
Dial calibrated in 36 MC steps. BAND- 
WIDTH: Constant bandwidth of 50 MC 
over entire spectrum. Can be adjusted 
to narrower bandwiths, with internal 
controls, MARKERS: Pulse type crystal 
controlled accurate to 0.02% spaced 36 
MC throughout the 450 to 900 MC 
spectrum. OUTPUT: At least 1 volt across 


LORE BEE EL 


a 75 ohm load. /7TENUATOR: Electrostat- 
ically coupled piston type, range ap- 
proximately 80 db. AUXILIARY OUTPUT 
SIGNALS: ‘1. Automatically phased sine 
sweep for X axis of scope. 2: Marker 
pulses either plus or minus polarity, 
continuously variable in amplitude. 


PRICE $950.00 F.0.B. PLANT 


Manufacturers of a Complete Line of TV Test Equipment 


TelInsIrumentl Co Jnc 


50 PATERSON AVENUE @ EAST RUTHERFORD, N. J 


ALLEN-BRADLEY 
RESISTORS? 


ALLEN-BRADLEY 
POTENTIOMETERS 7 


WE'RE LOADED WITH THEM! 


Absolutely the LOWEST prices! 
- immediate Delivery! 
Write or call Resisco NOW! 


Type BNC UG-290/U 


Type N UG-18B/U 
QUALITY ¢ QUANTITY ¢ QUICKLY 
ALWAYS SPECIFY 


DAGE 


RADIO FREQUENCY CONNECTORS 


To be sure your RF connectors are right, 
specify DAGE. 

Dage RF connectors are expertly de- 
signed, carefully made. Each part and each 
completed connector is thoroughly 
checked, carefully shipped—further assur- 
ance that your order placed with Dage re- 


DAGE ELECTRIC COMPANY, INC., 67 NORTH SECOND STREET, BEECH GROVE, IND. 


ceives the attention it deserves. Dage offers 
versatility to “your demands for superior 
RF connectors; “any standard or special 
connector can be quickly produced at 
Dage. 

When you write your next specification, 
remember Dage—makers of the finest Ra- 
dio Frequency Connectors. 


Complete design and manufac- 
turing facilities enable skilled 
craftsmen to quickly produce 
all types of coaxial connectors. 


Write for Catalog No. 101 


VICTOREEN’S VOLTAGE REGULATOR TUBES 


Replace expensive electronic 
regulating circuits. 


for applications requiring reliable voltage regulation in low current circuits .. . 
Consider the advantages of a single tube to perform one of these vital functions: 
Voltage regulation of power supplies. 
Voltage reference for control of higher currents. 
Voltage limiting to prevent circuit overloading. 
Voltage adjustment for fine control of precision power supplies. 


GLOW TUBES 
$7 Volts 


Maximum Current 800 yo 
Regulation 


200-800 wa is 3.0% 


HIGH VOLTAGE 
REGULATORS 


400 to 2500 
Volts 


Maximum Current 100 ua 
Regulation 


5-55 vais 1.5% 


HIGH VOLTAGE 
REGULATORS 


3000 te 5000 
Volts 


Maximum Current 250 ya 
Regulation 


5-55 vais 1.5% 


HIGH VOLTAGE 
REGULATORS 


$000 to 15,000 
Volts 


Maximum Current 100 va 
Regulation 
10-60 wa is 1.5% 


ADJUSTABLE 
REGULATORS 


645 to 705 
Volts 


Maximum Current 55 ya 
Regulation 


5-55 pais3% 


3800 PERKINS AVE. -« 


CLEVELAND 14, OHIO 


any event it’ will be so close to 
that it cannot measureably affect the 
video output. See Table I. 

Video Eq. (8) also proves state. 
ments made earlier, that is: A target 
moving as in Fig. 2c will show as aq 
moving target even though there js 
no Doppler effect; and the target 
moving as in Fig. 2b will not be seen 
by the MTI receiver notwithstanding 
our Doppler effect, because t, does 
not vary. 


Magnetron Instability 


In the discussion just concluded, 
perfect cancellation of fixed targets 
can theoretically be obtained because 
it was assumed that the stalo and 
coho oscillators as well as the mag- 
netron were absolutely frequency 
stable. Practically however it is im- 
possible to attain this sort of stabil- 
ity, and, as a result, even fixed tar- 
gets do not cancel completely. Mag- 
netron instability results in fixed 
target residue of uniform amplitude 
for all targets, whether they are close 
in or far out, while stalo and coho 
instability cause increasing fixed tar. 
get residue with range. In any event 
the practical stability of the above 
mentioned components can be made 
good enough so that the fixed target 
residue and system noise, which in 
itself is of such a random nature that 
it cannot be eliminated, may be set 
for equal amplitude. 


Instability Factor 


The amount of instability that can 
be tolerated can be determined for 
any of the components by writing the 
equation of the component with an 
instability factor, and noting its end 
result as indicated in the video equa- 
tion. 


1. W. L. Everitt, Communication Engineering, 
McGraw-Hill Pub. Co. 2nd Ed., p. 378. 


RCA to Develop 
Radar Weather Unit 


Development of a new type of air- 
borne weather-detection radar unit 
will soon be undertaken by the RCA 
Victor Division, Radio Corporation of 
America, in cooperation with United 
Air Lines, Inc. 

This is the first program RCA has 
undertaken with the goal of providing 
commercial air lines with a radar sys- 
tem designed exclusively for weather- 
mapping use, an RCA Victor spokesman 
stated. 

This radar unit will operate at new 
frequencies to “map” weather obstacles 
on a wide front. It is expected to pro- 
vide pictures that will give a pilot in- 
formation on the depth as well as the 
breadth and height of storm fronts. 
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Pulse Timer 


(Continued from page 69) 
parison, with R, and R, as frequency 
controls. If desired, the audio oscil- 
lator can be omitted, and 10: 1 fre- 
quency comparisons can be made 
directly between the proper test 
points. Some confusion may result, 
however, if the phases are such that 
parts of the patterns overlap. 

After the alignment of the locked 
oscillators, the cathode bias of V,, 
the pulse selector and coupler, is 
adjusted by means of R, to obtain 
a 50-cycle square wave from V,. 

The final step requires the adjust- 
ment of R,, which is associated with 
V,, for the required pulse duration. 


REFERENCES 
1. Ernst Norrmann, “The Inductance-Capac- 
itance Oscillator as a Frequency Divider,” 
Proc. ILR.E., vol. 24, pp. 799-803; Oct. 


1946. 

2. F. C. Williams and T. Kilburn, “Time Dis- 
criminators, Automatic Strobes, and Pulse- 
Recurrence Frequency Selectors,’ Part II, 
LE.E. Convention, March 1946. 

3. R. L. Miller, “Fractional Frequency Gen- 
erators Utilizing Regenerative odula- 
=" Proc. I.R.E., vol. 27, pp. 446-457, July 

* Method for Referrin ing Freak ony Btasndarde 
le or G uen ards 

to a Standard Time terval,” Proc. LR.E., 
vol. 17, pp. 252-271, Feb. 1949. 

5. Britton ce, Waveforms, McGraw-Hill, 
New York, 1949, pp. 572-575. 

6. Ibid. pp. 602-628. 

7.P. G. Sulzer, “Locked-Oscillator Fre- 
ong A Dividers,” Proc. I.R.E., vol. 39, 
pp. 1535-1537, Dec. 1951. 


Industry to Cooperate 
on CD Receiver 


Complete cooperation with a plan of 
the Federal Civil Defense Administra- 
tion to develop a small, low cost, mass 
produced AM radio set was offered the 
Government by manufacturers of radio 
and TV sets at an industry-Government 
meeting called by RTMA Executive 
Vice President James D. Secrest at the 
suggestion of FCDA officials. Under the 
FCDA plan to maintain some radio 
stations in operation during attacks, the 
two frequencies of 640 xc and 1240 xc 
would be utilized exclusively through- 
out the nation for civil defense and 
other emergency information. Other 
AM, FM and TV stations would go off 
the air during an attack. This plan is 
called CONELRAD. For details, see 
March 1953 TELE-TECH & ELEC- 
TRONIC INDUSTRIES, page 85. 

Government officials specifically asked 
assistance in two instances: 

1. In the development and manufac- 
ture of a low cost “family protection” 
receiver which would enable the public 
to receive vital information despite 
power failures and other handicaps. 

2. To assist FCDA officials in acquaint- 
ing the public with the two frequencies 
which will be utilized during attacks 
and other details of the plan. 

Manufacturers were asked to indicate 
by some suitable marking on their AM 
radio dials that these two frequencies 


Ell be used by civil defense in a national 


emergency. 


precision-made to your needs... 


BENDIX-FRIEZ 


thermistors 


Maybe your need for these temperature respon- 
sive resistors can be satisfied by a type we carry 
in stock. Maybe you require a specially-developed 
type. In either case you can depend on Bendix- 
Friez to provide precision-made thermistors to 
serve you with maximum efficiency. High stand- 
ards of quality control in manufacture make 
Bendix-Friez Thermistors pre-eminent in their 
field . . . assure you of utmost satisfaction. 


STANDARD TYPES FOR IMMEDIATE DELIVERY 


FRIEZ 


Size (inches) @ +30°C. @ 0°C. @ —30°C. 
140 x .75 45.0 ohms 86 ohms 194 ohms 
040 x 1.5 | 12,250 ohms | 26,200 ohms | 65,340 ohms 
018% 1.5 | 35,000 ohms | 82,290 ohms | 229,600 ohms 

Write for details. 


INSTRUMENT DIVISION of .. 
1490 Taylor Avenue, BALTIMORE 4, MARYLAND 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y. 
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CEs 
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i> 


CUSTOM 


‘‘NOFLAME-COR’’ 


50 Church St. 


CORD SETS 


ft/ RUBBER. .PLASTIC.. 
77> NEOPRENE... 


CORNISH WIRE C9O., inc. 


New York 7,N.Y. 


Gas Tube Reliability 
(Continued from page 72) 


trol, or other poor performance, un- 
less understood and anticipated by 
the circuit designer. 

Such a condition is found in a full- 
wave, or polyphase, rectifier circuit 
where the load is at least partially 
inductive, and unit operation covers 
the range where current in the load 
may change from discontinuous to 
continuous current. At this point 
(Fig. 6) the peak forward voltage 
applied to the tubes suddenly dou- 

bles in magnitude, with the resultant 

“Sn pege aee Gives @ Pp D sudden change in critical grid volt- 

years of service without change <a Tn PU STION age. In —g closed cycle cones ol sys- 

in calibration. Shows no detectable drift tating A tem this will result in inherent 

in laboratory service, even without STABIL)T “hunting” at such an operating point, 
incline} Wentcel boy sane: S00 cptinnans * UNAFFECTED py unless the designer has provided a 
performance for more than 16 years. MUMIDITy vy, abe grid circuit voltage which minimizes 
aes the effect. 
Another circuit condition which 
produces a sudden change in critical 

‘ Pracarty tes yee —59 db —55 db Users include government labora- grid voltage is the double three- 


pte da tories, universities, audio de- phase rectifier circuit with interphase 
bd lop t laboratories, sound : ‘ 
+3 db from 20 | +4db from 20t015,000 _— studies and industrial plants reactor, operating at light load. As 


to 11,000 cps cps with or without grille manufacturing sound equipment. the output current is reduced to a 
SAD Te WN for closed cavity for perpendicular inci- P 


: ’ . . SEND FOR FULL low value, the voltage generated in 
without grille. dence in free field. SPECIFICATIONS TODAY! ’ ge g 


WRITE DEPT. 46-D the interphase reactor no longer is 


great enough to sustain current con- 
BLLOGG 23.5.0 SWITCHBOARD & SUPPLY COMPANY | duction through each tube for as 


; long as 120° and the mode of overa- 
An Associate of International Telephone 79 W. Monroe Street, Chicago 3, Ill. tion suddenly changes from double 
and Telegraph Corporation 


three-phase (120° tube conduction) 
to six-phase star (60° tube conduc- 
tion) with a resultant sudden change 


in peak forward voltage and the cor- 

R F S i S T O R S responding critical grid voltage on 
all tubes at a given firing angle. 

from... LEGRI S COMPANY pepe. 


. " : In position follow up servos, em- 
(since 1945 Resistors is our business) ploying either de armature or field 


PRINCIPAL CHARACTERES TICS 
MODEL A MODEL B 


voltage reversing, the instantaneous 


ANY RESISTORS: anode voltage on the “off” tube or 


; ‘ : tubes is the sum of the anode trans- 
Fixed or variable (Allen-Bradley too) former voltage and the voltage ap- 
Carbon or wirewound pearing across the load due to motor 
Yg watt or 300 watt rotation, or because of conduction 
insulated or no aren 
precision of 4% or up to 20% tolerance om e ne 


some ac motor reversing circuits, the 
any make—any type—any value actual anode voltage of the “off” tube 
one or one million 


may be the voltage across the phase 
splitting capacitor hence of different 


phase angle from the line voltage 

CONTROLS — POTENTIOMETERS — RHEOSTATS (ig,.7), tm. these. cases the actual 
Allen Bradley or any other make anode voltage may be positive during 
Attenuator any type : a large part of the cycle when the 

: anode voltage would normally be 

negative if the servo signal voltage 

Freee semen: oe SENN / is zero. Negative dc bias plus pulse 
firing is one solution in such cases 


LEGRI S COMPANY to avold misfiring. Numerous peak: 


ired f f th li- 
158 West 99 St., New York 25, N. Y. ae or any o ese appli 


cations. 
Phone: University 5-4110 A few simple schemes for obtain- 
: ing useful peaking voltages which 
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may be phase shifted are shown in 
Figs. 8 and 9. Fig. 8 illustrates the 
use of a standard transformer oper- 
ated from an ac voltage higher than 
its normal rating through a series 
impedance with phase shift obtained 
by varying the magnitude and polar- 
ity of a de control voltage in series 
with the ac supply. Fig. 9 shows two 
ghemes for producing a peaking 
yoltage where the slope need not be 
yery steep but where a single voltage 
peak per cycle is desired. Phase. shift 
of the ac input voltage to either of 
these networks may be accomplished 
by combining a variable magnitude 
and direction ac signal voltage with 
a fixed magnitude ac voltage which 
lags the signal voltage in the order 
of 150°. 


Peaking Voltage 


Other methods of obtaining peak- 
ing voltages which have been de- 
scribed previously include a variable 
phase input to a vacuum tube mul- 
tivibrator; a variable phase input to 
an overdriven amplifier combining 
saturation limiting and cutoff limit- 
ing, and the resulting square wave 
output differentiated*; a variable dc 
magnitude and polarity input to a 
self blocking vacuum tube oscillator 
having a small magnitude ac bias lag- 
ging the thyratron anode voltage 
approximately 90°+*5; a phaseable 
pulse as a result of suddenly reduc- 
ing the current in a linear inductance 
to zero by cutting off a vacuum tube 
in series with the inductance, di- 
rectly or by means of associated 
capacitances and non-linear induc- 
tance®; applying interrupted dc to the 
primary of certain grid transformers 
to produce a peaked secondary 
voltage. 

Many successful equipment de- 
signers report encountering some, or 
all, of the above considerations. 
Therefore, in unit design a careful 
engineering analysis of the circuit 
along these lines is advisable to as- 
sure reliability of operation over a 
long life, and full realization of the 

response, and compact amplifi- 
cation unaffected by temperature, 
which gas thyratrons offer the equip- 
Ment designer. 
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RX METER TYPE 250-A once 


Frequency Range 
0.5 mc to 250 mc 
in eight ranges 


The 250-A RX Meter is a com- 
pletely self-contained instrument 
for use in measuring the equiva- 
lent parallel resistance and 
capacitance or induction of two 
terminal networks over a wide 
frequency range. It includes an 
accurate, continuously tuned. oscillator, 
high frequency bridge, “unbalance” 
detector and null indicator. 


USES 


The 250-A RX Meter can be used to meas- 
ure the equivalent parallel resistance and 
capacitance of networks at high frequency. 
If the reactance is inductive the value can 
be determined. The characteristics of trans- 
mission lines can be determined. 


SPECIFICATIONS 
FREQUENCY: 0.5 mc to 250 mc in eight ranges. 
Rp RESISTANCE RANGE: 15 to 100,000 ohms. 
Cp CAPACITANCE RANGE: +-20 uuf to —100 uuf* 
*Capacitance range may be increased to +120 uuf 
by use of external coils or condensers. 


— 
BOONTON -N-J-U-S-A: 


FEATURES 


@ Measures equivalent parallel resistance 
and capacitance or inductance of two 
terminal networks. 


@ Operates over a Wide Frequency Range. 


@ Includes self-contained oscillator, bridge, 
detector and null indicator. 


@ Null Indicating Meter has automatic gain 
control which maintains on scale read- 
ings under all conditions to avoid meter 
damage and to permit indication of 
proper direction of adjustment for reach- 
ing bridge balance. 


@ Wide spread resistance dial scale cover- 
ing total of 28 inches. 


@ Power Supply internally regulated. 


ADIO & 
Otallon 


for lacings that stay put! 


(SUDELACE 


BRAIDED NYLON LACING TAPE. 


GUDEBROD BROS. SILK CO., INC. 
Electronics Division Dept. B. 
Main Office: 12 South 12th Street, Philadelphia 7, Pa. 


*Patent Pending. 225 West 34th Street, New York 1, NY. 


TEST EQUIPMENT 


BUILD 
YOUR OWN 


Heathkits are completely engineered in- 
struments supplied unassembled. Every 
kit goes together smoothly and easily. 
All drilling, punching, and painting has 
already been done for you. All parts are 
furnished and are of highest quality. 


Detailed construction manual shows 
clearly where each wire and part goes 
and tells exactly how to build the kit. 
Write for free catalog. 


HEATH COMPANY 


.BENTON HARBOR 24 
MICHIGAN 
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It’s Engineered for 
TOP PERFORMANCE 
.-- in Production NOW! 


This new DX 90° Deflection Yoke has 
everything a television receiver manufac- 
turer wants . . . a sharp full-screen focus, 
a minimum of pincushioning, the ultimate 
-in compactness and a price that’s down- 
right attractive. Because this yoke has been 
brilliantly designed for mass production on 
DX’s specialized equipment, it warrants 
immediate consideration in your 27” re- 
ceiver plans. Write us today. 


DEFLECTION YOKES...TOROID COILS... CRYSTALS 
1. F. TRANSFORMERS . .. R.F. COILS . . . DISCRIMINATORS 
SPEAKERS ... TV TUNERS ... ION TRAPS .. . TRANSFORMERS 
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ODUCTS CO. 
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CHICAGO 47 Il 
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| ROCKE INTERNATIONAL CORP. | 


Heater Strings 
(Continued from page 77) 


rangements in which two strings are 
brought together in a common see. 
tion, as shown in Fig .1, a heater 
failure in one string causes jp. 
creased voltage on the heaters jp 
the other string. As an extreme ex. 
ample of this effect, a string ar. 
rangement is shown in Fig. 2 in 
which two parallel 150-ma heaters 
complete a string of 300-ma heaters, 
If one of the 150-ma heaters failed, 
the total current in the string would 
change only slightly, but the other 
150-ma heater would dissipate more 
than four times normal power. Even 
if this tube did not fail immediately, 
it would almost surely fail when the 
receiver was allowed to cool off and 
then switched on again. It follows 
logically that operation of tubes in 
parallel within a series string is un- 
desirable, and that tubes should be 
arranged in separate strings to the 
greatest extent possible. The use of 
a common 600-ma section in the se- 
ries string TV receiver seems to be 
necessary at present, but the volt- 
age across the common section 
should be made as small as possible. 

A similar problem arises when a 
resistance is placed in parallel with 
450-ma heaters so that they may be 
fitted into the 600-ma section of the 
string. Failure of one of the 450-ma 
heaters sends almost 600 ma 
through the shunt resistor which 
normally carries only 150 ma, an in- 
crease in power approaching a fac- 
tor of 16. In addition to the normal 
consequences of resistor overload, 
there is an insidious effect if the re- 
sistor opens. Replacement of the de- 
fective tube would restore the re- 
ceiver to operation, and the open 
resistor might escape notice, caus- 
ing greatly reduced life of the 
450-ma tubes. 

Multiple failures can also be 
caused by a heater failure damag- 
ing another tube through excessive 
current or dissipation in some elec- 
trode. Such a situation commonly 
arises in horizontal deflection cit- 
cuits. Failure of the circuit which 
supplies the grid driving signal t 
the horizontal output tube, or fail- 
ure of any tube heater in series 
with the tube used in generating the 
grid signal, may cause several times 
the normal plate dissipation in the 
horizontal output tube. Failure of 
the heater circuit of the damper 
tube, on the other hand, removes 
the plate voltage from the horizon- 
tal output tube, causing excessive 
screen-grid_ dissipation. At first 
glance, it seems desirable to arrange 
the horizontal oscillator tube, 
horizontal output tube, and the 
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damper tube in the same string. 
Frequently, however, such an ar- 
rangement is made impractical by 
other design considerations, and 
other protective techniques need to 
be devised. Fusing the circuit is one 
possibility. When the grid drive to 
the horizontal output tube is re- 
moved, however, the plate current 
usually increases very little, seldom 
more than 50%. A fuse in the plate 
or cathode circuits, therefore, is not 
a practical protective device. If the 
horizontal oscillator and damper 
tubes can be placed in the same 
string (but a different string than 
the horizontal output tube), how- 
ever, a heater failure in that string 
Ys will cause a large increase in 
screen-grid current in the horizon- 
id tal output tube and a fuse in the 


| — ee — el Ed 


vs screen circuit would protect the 
: horizontal output tube. 

* Commercial Considerations 
of In the design of TV receivers for 
e- series heater operation, it is diffi- 
be cult to weigh the engineering con- 
t- siderations against the more com- 
on mercial considerations. It is clear, 
le, however, that the average life of 
a —' tubes in series heater operation 


th cannot be as great as would be ob- 
be tained with the conventional paral- 


he lel heater connection. In _ series 
na strings, the variations from the nor- 
na mal heater power is increased, the 
ch incidence of open heaters and 
n- heater-cathode shorts is increased, 
C= and the chance of one tube failure 
ral causing damage to other tubes is in- 
ad, creased. If commercial considerations 
e- dictate the use of series strings, 
le- however, the careful application of 


"e- good design practices will greatly 
enhance the chance of obtaining sat- 
isfactory tube life and _ receiver 
performance. 


TV PRODUCTION TIP 


eee OE 


permanent horseshoe magnets at left solved 
{$-Columbia’s problem on rapid punching of 
Heel braces for TV picture tube supports. 
Magnets keep top sheet of unpunched sheets 
One finger thickness above others so they can 
z lifted easily off top of pile by operator 
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FINNFLEX AIRBORNE 


5 


Conform to 
JAN-C-172A 
SPECIFICATIONS 
... but are actually 
made to exceed 
AN-E-19 Drop 
Test requirements 


RUGGED PROTECTION for VITAL 
EQUIPMENT: Finnflex 
Mounts isolate vibration 
and shock from Electronic, 
Communication, and Con- 
trol Equipment. They offer 
unimpaired efficiency from 
—80° to +250°F., “Selective 
.Action” friction dampening, 
non-linear steel springs, and 
other features. Wide range 
of sizes and load ratings 
available. 


7 


TYPE SR MOUNTING BASE 


VIBRATION 
ISOLATORS 


SHOCK 


SHOCK MOUNTS for Signal Corps Mobile Equipment and for Naval 
Fire Control Units. 


SPECIAL PROBLEMS: Complete facilities: for designing and fab- 
ricating Shock and Vibration Mounts to order — regardless of 
size or weight of equipment mounted. 


Specify FINNFLEX—for Ruggedness, Efficiency, and Economy. M 0 U Al T % 


Write for Catalog MB-110 


To JAN-C-172A 
SPECIFICATIONS 
and TO ORDER 


T. R. FINN & COMPANY, Inc. 


333 JACKSON AVENUE, NEW YORK 54, N. Y. 
2-4192-3-4 


Phone: CYpress 


High Permeability 

Low Losses 

High Operating Induction 
Controllable Air Gap 
Low Assembly Cost 


Permoflux CEE-CORs, fabricated from 1-mil, 
2-mil, 4-mil or 12-mil grain-oriented silicon steel 
strip in a variety of core areas and window sizes, 
are cores specially designed for transformers and 
reactors requiring higher operating flux densities. 
Ideal for pulse, audio, power and saturable core 
applications. Available in matched pairs sealed in 
plastic for protection. We invite your inquiries. 
Ask for electrical and dimensional data sheets. 


See R. S. Fenton at Hotel Commodore 
during !. R. E. Show. 


PERMOFLUX PERM{O)FLUX corPorAtiON 


SOUND [IN DESIGN 
4900 WEST GRAND AVENUE, CHICAGO 39, 
236 S$. VERDUGO ROAD @ GLENDALE 5 


ILLINOIS 


CALIEF 


1953 PRODUCTION, HEAVY-DUTY 


PUSH BUTTON SWITCHES 


WITH HIGH CURRENT-HANDLING ABILITY 


Perform faultlessly 
in applications 
where depend- 

ability and long 
life are of the ut- 
most importance. 


STANDARD SWITCH 


The model MPB Switch consists of a sturdy frame on 
which is mounted push button _wnits from two to a 
maximum of twelve positions. They can be supplied 
in the following types: Accumulative Lock; No Two 
Interlock; Lock Release; and Non-Lock. Parts are 
manufactured to meet Government specifications for 
aircraft and other electrical applications. Each switch 
is tested after assembly to withstand 2500 volts, 60 


RIGHT-ANGLE 


cycle between contact springs and frame. 


WRITE FOR DATA BULLETIN TT-300 


I Acomplete line of LEVER SWITCHES to meet your needs 


WRITE FOR DATA BULLETIN TT-100 


GENERAL CONTROL COMPANY 


1200 SOLDIERS FIELD ROAD 


NOW! 


TEST, SERVICE 
12v. AUTO RADIOS 


New Electro 
DC Power Supply 
Model C-12 


0-16 Volts for 0-8 
Amperes Contin- 
vous Output. Up 
to 12 Amperes 


intermittently. 


fs lectro 


Established 1934 


BOSTON 34, MASS 


Ripple Only 3% at Full Load 


Completely variable output makes it possible 
to test equipment under any voltage input 
condition. Provides filtered adjustable DC 
voltage for testing and servicing 12 volt and 
6 volt auto radios from AC lines. Operates 
electronic equipment used on trucks, tanks 
and other mobile units and low voltage de- 
vices. Utilizes Superior Powerstat Voltage 
Control (Model 10) for extremely fine voltage 


adjustments. 
Another Better-Than-Rated EPL Product! 


Write for Complete Information 


ELECTRO PRODUCTS LABORATORIES 
4501-Tc North Ravenswood Ave., Chicago 40, Ill. 


CANADA: ATLAS RADIO CORP., LTD., Toronto, Ont. 


FM Altimeter 


(Continued from page 75) 


planes. This broad pattern allows for 
any normal maneuver of the aircraft, 

A single AS-333/AP slot develops 

a pattern similar to any compact slot 
element. On a large ground plane of 
good conductivity, it has a broad 
major lobe that is over 150° wide in 
the 9 (electric) plane of the exciting 
stub, and about 90° wide in the 9 
(magnetic) plane. A null is formed 
along the ground plane off the ends 
of the slot; and the pattern in the 
plane is not affected by the size of 
the ground plane. For this reason, 
antennas are mounted end-to-end to 
obtain the least amount of feed- 
through. 
‘ The double slots tested had the 
elements mounted both end-to-end 
and side-by-side with the centers 
spaced a half-wave length apart, 
The side-by-side configuration, with 
half-wave spacing narrows the pat- 
tern in the very broad 6 plane. Al- 
though this may be desirable, the 
end-to-end mounting has the added 
advantage that it provides a reduc- 
tion in feed-through if both pairs of 
slot antennas are mounted with their 
axes in line. Flight tests have shown 
that this type of installation has an 
adequate pattern width in the 6 
plane, especially when the slots are 
mounted in line along the centerline 
of the aircraft. 

Fig. 3 shows how the slot pattern 
in the 6 plane varies relative to the 
ground plane size. The slot-mount- 
ing off-center is often required for 
slots mounted in the wings because 
of the presence of structural mem- 
bers. A theory has been proposed by 
Lazarus and Dorne‘* that explains 
patterns 3a, 3b, and 3c. This theory 
considers the slot and ground plane 
as a radiating line element plus im- 
age line elements at the edges of the 
plane. 

Fig. 7 compares the 9 pattern of a 
single and an end-to-end double slot. 


LI<UeLJ—oousce SLOT xX-x-x 
LT LJ - SINGLE SLOT 0-0-0 


Fig. 7: End-to-end double slot shows sharper 
pattern and 3 db more gain than single slot 


The double slot antenna has 4 
sharper pattern, and a gain of about 
3 db compared to that of the single 
slot. It will give more ground-reflec- 
tion signal than the single slot for 4 
angles within 25° of » = 90°. The 
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9 pattern is the same as the 0 pattern 


of the single slot in Fig. 3. 

The patterns of the double slots 
ean be calculated very easily from 
equations which specify the directiv- 
ity of arrays of: thin dipoles. The 
radiation pattern of a narrow slot is 
the same, except for its crossed 
polarization, as the pattern of a 
‘dipole with the same outline as the 
slot.5 In addition, the same principles 
of directivity apply for slot arrays as 
for dipole arrays.® 


The » pattern of the end-to-end 


VOLTAGE PATTERNS AT 440 MC 
———— DOUBLE SLOTS 

——-—— SINGLE SLOTS AT WING STA 70 
ae-on---- DIPOLE AT WING STA 70 


Fig. 8: Antenna patterns at 440 MC. Elements 
are end-to-end and ground plane is 4 x 4 ff. 


double slot with half-wave spacing 
between centers is, then 
Fo=F, Fa= 


T 

V2cos (—cos 9) cos (n/2 cos) (2) 
2 no 

and the 6 pattern of the side-by-side 

array is 


FO= \/2 cos mae cos0) (3) 
2 


In the practical case of a twin-en- 
gine high-wing bomber, the slots had 
to be mounted in the wings because 
no other area was available on the 
under side of the aircraft. Fig. 8 
shows the measured radiation pat- 
terns of dipole, single slot, and 
double slot antennas. The patterns 
are narrowed as a result of reflec- 
tions from the nacelles and fuselage. 
The main lobe of the double slot is 
wider than that of the single slot 
since the double slot does not “il- 
luminate” as strongly the sides of 
the nacelle and fuselage where’ the 
reflection occurs. For this reason, the 
double slot will alow a greater angle 
of roll. 


Conclusions 


The general rules listed previously 
serve as a guide for the design of 
slot antenna systems on conventional 
(Continued on page 180) 
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For PRECISION Requirements 


WELWYN 


HIGH STABILITY 
CARBON RESISTORS 


Welwyn carbon deposit resistors are made to conform 
to tolerances dictated by the most exacting electronic 
requirements. Rigid quality controls maintain these 
precise standards to within the narrowest margins. 


Values range from 10 ohms to 50 megohms, in rat- 
ings of 1/4, 1/4, 1, and 2 watts, and at tolerances of 1%, 
2% and 5%. Welwyn Resistors have a high order of 
stability and retain their characteristics over widely 
changing conditions of load, temperature, voltage, 
and ageing processes. Inductive and capacitive react- 
ances, and Johnson Effect are exceedingly low to 
extremely high frequencies. 


For Complete Data and Specifications, Write to: 


SALES REPRESENTATIVE 


ROCKBAR CORPORATION 
211 EAST 37th STREET, NEW YORK 16, N. Y. 


Microwave 
Assemblies 


Radar Compon 


N.R.K. MFG. & ENGINEERING CO. 
4601 WEST ADDISON STREET + CHICAGO 41, ILL. 


* SPring 


lf you have a labeling 
problem ordinary 
labels can't solve...use 


...the tough ones are our specialty 


... where other types of labels are found 
“wanting”...or when you need to 
substitute an attractive pressure-sensitive 
label for a costly nameplate... 
Avery Kum-Kleen labels 
are the best solution 
to your problem! 


...and so are the other kind.. 


... where you want faster labeling... 
improved appearance...labels that won't 
pop, curl or peel...or those the housewife can 
remove without soaking or scraping...there’s 
no substitute for an Avery Kum-Kleen label! 


faster « easier « more economical 


Patented Avery dispensers...manual or electric... 
feed die-cut pressure-sensitive labels off roller tape, 
ready to be LAID ON any clean, smooth surface. 
No moistening...no sticky fingers. 

Where can YOU use these labels in YOUR business? 
Write today for free samples, case histories and prices. 


AVERY ADHESIVE LABEL CORP., DIV. 111 

117 Liberty Street, New York 6 © 608 South Dearborn Street, Chicago 5 

1616 So. California Ave., Monrovia, Cal. © Offices in Other Principal Cities 
Originators of Pressure-Sensitive Labels 


: on about ‘this, plus other 
versatile and economical TV equipment — re- 
quest our catalogue and specification sheets. 

[Model 305BRM for 625 lines 50 cycles] 


THROUG ADVANCED RESEARCH & DEVELOPMENT 


(84 MERRICK ROAD, AMITYVILLE, N. Y. 


aircraft types. As new types of air- 
craft are developed, additional data 
on patterns and feed-through may be 
obtained by measurements on mock- 
ups and scale models. If several Jo- 
cations are available on the under. 
side of even the most unconventional 
types of aircraft, there is a good 
chance that, by the use of these 
techniques and the proper config.’ 
uration of double slots, acceptable 
drop-out performance can be ob- 
tained. 

If necessary, it is possible to 
analyze mock-up feed-through, and 
radiation pattern data for a given 
antenna installation, and make a 
reasonably accurate prediction of 
drop-out altitudes on both ranges, 
The predictions will usually be with- 
in 15% of the drop-outs measured 
by subsequent flight tests, but is not 
described because it is of secondary 
accuracy, and also it is seldom nec- 
essary to predict drop-out altitudes 
prior to flight tests. 


Installation Problems 


The APN-1 altimeter system poses 
problems in some installations due 
to feed-through, propeller modula- 
tion, line noise, cable leakage, etc, 
If the transmitter-receiver unit 
were modified so that the “local-os- 
cillator” signal from the oscillator to 
the balanced mixer passes through 
a cable whose length equals the 
feed-through path length, several 
benefits result. In this case the beat 
due to feed-through has a low fre- 
quency which is not amplified as 
much. In general, however, it seems 
apparent the future of the FM alti- 
meter system is best enhanced by 
changing to a higher frequency of 
operation. Such a system has al- 
ready been developed and de- 
scribed.” 

The author wishes to acknowledge 
the assistance of R. R. Silliman for- 
merly of the Antenna Section of the 
Naval Bureau of Aeronautics, and 
also the helpful suggestions given by 
J. B. Caraway, Jr., and E. H. Barn- 
ard, and the assistance of L. J. 
Lorenz, of Electronics Research, Inc. 
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(Continued from page 67) 


and taking the output balanced, a 
rejection of better than 30 db can be 
obtained. This is sufficient with the 
amplifiers used. 

Needless to say, the amplitude vs 
frequency characteristic of the two 
channels must be identical over the 
range of frequency variation. Al- 
though the variation of the final in- 
termediate frequency is quite small, 
because of the AFC, the first inter- 
mediate frequency may vary by 
several megacycles from the 40-mc 
nominal frequency. 

Differential phase variations be- 
tween the two channels are a serious 
source of error. An angle of 6° might 
correspond to as much as a 5% 
change in the reflection coefficient. 
If the intermediate frequency were 
constant, then any phase difference 
could be balanced out. However, be- 
cause the first local oscillator does 
not track the r-f oscillator perfectly, 
there will be frequency variations. 


| » Swept Oscillators 


It might be well at this point to say 
a word about these swept oscillators. 
They are lumped-constant circuits 
using a 5718 subminiature triode and 
split-stator capacitors that have 
straight-line capacitance variation. 
The full frequency range is cov- 
ered in the first 180° of rotation, 
and in reverse order in the second 
180°. The angular correction re- 
quired to make the local oscillator 
track the r-f oscillator during the 
second half of one full rotation is of 
the opposite sign from that required 
for the first half. If the oscillators are 
padded so that they track perfectly 
at the end points of the frequency 
range, it will be found that a sinusoi- 
dal correction will be quite. satisfac- 
tory. Therefore, rather than use a 
cam for angular correction, the ca- 
pacitor shafts can be offset and 
driven from a common shaft by 
means of crank arms. This correc- 
tion is simple and permits continuous 
adjustment after assembly. With this 
arrangement, the tracking error can 
be kept within 2 mc over the whole 
range. 

This frequency variation is still 
much too large. Because the gain of 
the direct-wave i-f amplifier is much 
greater than that of the reflected- 
wave amplifier, as required by the 
resolver, the phase shift will be quite 
different in the two amplifiers. 
Therefore, a phase-correcting net- 
work is required to bring them in 
phase at the resolver. Furthermore, 
(Continued on page 182) 
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CO} [ to exact specification 
for every requirement 


QUALITY BUILT COILS FOR RADIO, FM, * 


“TV AND GOVERNMENT APPLICATIONS 


~~ 


Uniform high quality, fast delivery and low cost have made 
Fugle-Miller coils the choice of many leading manufac- 
turers in the radio and electronics industry. All types are 
supplied including Universal, Bank Wound, Universal 
Progressive and solenoid coils. JAN specifications are our 
specialty. Call, wire or write today for prompt quotations. 


ADDRESS INQUIRIES TO DEPARTMENT T4 


FUGLE-MILLER 
LABORATORIES 


MAIN STREET, METUCHEN, NEW JERSEY 
Telephone: Metuchen 6-2245 


boa can add a lot of extra convenience to your prod- 
uct by adding a few small General Electric filament 
or neon glow lamps. 


G-E miniature lamps can be used to show at a glance 
whether current is off or on. They can be used as dial 
lights—to make it easier for operators to read dials and 
gauges. They can add new safety to your product, too, by 
flashing warnings of high temperature or voltage. 


Plan now to design greater convenience and safety into 
your product with G-E miniature lamps. Call your G-E 
lamp supplier, or write Lamp Division, General Electric, 
Dept. 166-TT-4, Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @ ELECTRIC 


in order to obtain the quadrature 
component, it is necesasry to shift 
the phase of one channel output by 
90° with respect to the other. These 
phase-shifting networks are, gf 
course, frequency sensitive; at 5 ue 
a variation of 2 mc will produce g 
large phase shift. For this reason 
AFC is necessary, and a loop gain of 
26 db has been found adequate. The 
response extends from dc to about 
150 crs, which is more than adequate, 


Wide Band Pass 


Because the direct-wave i-f ampli- 
fier is included in the AFC loop, its 
pass band must be wide enough to 
pass the uncorrected frequency 
errors encountered. It is for this rea- 
son that video amplifiers are used in 
the i-f.channels. The frequency re- 
sponse extends from about 2 mc to 
8 mc, the low-frequency cutoff being 
determined by the coupling capaci- 
tors. Since the reflected-wave i-f 
amplifier must have the same phase 
characteristic as the direct wave am- 
plifier, it is also a broadband ampli- 
fier. 

One of the more fundamental 
sources of error arises from the ap- 
proximations used in the analysis of 
the resolver. The error caused is 
equal to one-half the ratio of the 
signal to the bias signal. In order to 
reduce this error to a practical value, 
the bias signal must be at least ten 
times the signal voltage. This fact 
limits the detected signal to some- 
thing less than half a volt if ordinary 
receiving tubes are used; it also 
makes the system very sensitive to 
noise in the bias signal. Because of 
this latter effect, two stages of ampli- 
tude limiting are used in the direct- 
wave amplifier. 


System Accuracy 


Aside from the errors arising in 
the vacuum-tube circuits, the system 
accuracy is limited by the errors in- 
troduced by the directional coupler 
and its associated fittings. The coup- 
ler actually consists of two couplers 
in series, with the direct wave being 
sampled from one and the reflected 
wave from the other. This provides 
isolation between the two channels. 
The unused arms of each coupler are 
terminated in matched loads, and the 
reflection coefficient of these loads 
limits: the accuracy of measurement. 
The couplers are made from %-in. 
bead-supported line, and an adapter 
is used at the output to enable type 
C fittings to be used for the unknown 
impedance. The reflection coefficient 
of this adapter is also a source of 
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error. Adapters must also be used at 
the direct-and reflected-wave out- 
puts; although these do not have to 
be well matched, they must be iden- 
tical for the two channels. These 
sources of error correspond to a total 
error in the reflection coefficient of 
about 0.03. 

At this point it is well to indicate 
! 


how the system accuracy may be 

specified. Although impedance is be- 

ing measured, the percentage error 

in impedance measurement would 

vary greatly with the impedance 
; measured. This would also hold true 
for the percentage error in the re- 
flection coefficient. The only prac- 
tical way of specifying the accuracy 
is to say that the measured reflec- 
tion coefficient is within a certain 
small circle about the true reflection 
coefficient. The desired accuracy in 
the present system is 0.07. Although 
this has not yet been carefully’ 
checked, it is believed that it will be 
achieved. 

Because the various sources of 
error would become more serious at 
higher frequencies, the extension of 
the system would present serious 
problems. The present frequency 
range represents the practical limit 
si of lumped-constant oscillators and 
f BH vacuum-tube mixers for broad band 
applications. However, the system 
from the second mixer on is useful 
for any frequency range. At higher 
e, frequencies the tracking problem 
n and the matching of the two first 
ct mixers would present the real diffi- 
culties. It is probable that some other 


+ © mi@m@otnrwF nw @ * 


y schemes, such as_ synchronous 
30 switching of a single mixer and beat- 
to ing of one fixed and one variable r-f 
of oscillator to obtain a constant inter- 
I~ mediate frequency, would have to be 
t= resorted to. 


y Basic Materials Conference 
to be Held June 16-18. 


in 

m Twenty leading industrial research 
n- engineers and government scientists 
er will comprise the advisory committee 


> to formulate a program for the first 
= Basic Materials Conference which will 
0g be held June 16-18 at the Hotel Roose- 
ad velt, New York City. 

The conference will be aimed at intro- 
ducing the new industrial concept that 
Is. a knowledge of all materials is essen- 
re tial before a single material can be 
he used for a product. In addition to the 
ds advisory committee for the conference, 
nt. heads of 21 major companies have 
ni. formed a board of sponsors for the 
va first Exposition of Basic Materials for 
pe Industry, which will be held at Grand 

Central Palace, N.Y., June 15-19. Don 


a G. Mitchell, president, Sylvania Elec- 
a trie Products, Inc., N.Y., is chairman of 
of this board. 


meeting 


Military and Manufacturing 
Needs with DEFLECTION YOKES 


Tb Rad My. Coy Ine 


RADIO and TELEVISION COMPONENTS 
7 Madison Street, Fennimore, Wisconsin 
PHONES: Office 270 — Purchasing Dept. 271 


and 
ELECTRONIC 
COMPONENTS 


PRIME and SUB-CONTRACTORS are 
invited . . . to send specifications 
for quotation, or for information on 
our facilities. 

Our new, enlarged plant enables 
us to add customers who need 
deflection yokes or other elec- 
tronic components for military and 
manufacturing operations. 


We invite your inquiries. 
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ALWAYS... ‘'on the beam’”’ 
with Staudard #ceze CRYSTALS 


If it is important for your transmitting 
and feceiving equipment to stay “on Piezo Crystals. They’re built to take 
the beam”—always, regardless of at- it. Send for our completely illustrated - 
mospheric extremes and rough han- catalog or submit your problems to 
dling—be sure to specify Standard our engineers for recommendations. 


Standard Piezo Co. 4 


CARLISLE, PENNA 
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FQUIPMOBILE 


@ The Model A-301 Equipmobile is a high quality cart designed 
specifically for laboratory and production test equipment. Used with 
the available accessory equipment it provides the most flexible unit 
of its kind. 


@ MODEL A-301 EQUIPMOBILE overall height 36”: Top dimensions— 
18” x 24”: Sturdy steel construction throughout: 3,” masonite top with 
removable fence: 3,” masonite 2-way sliding shelf: 4” soft rubber tire 
swivel casters with locking feature: Hinged doors and back panels are 


removable if rack panel mounting is desired—door and panel opening 
10” x 20”. 


@ ACCESSORY EQUIPMENT linoleum or 
formica tops, specially designed clamps 
for securing equipment to cart: Panel 
brackets to adapt Equipmobile for mount- 
ing of standard 19” rack panels: AC con- 
venience outlet box, mounts in cut out 
provided in rear panel. 


Shipping weight 110 Ibs. 


$72. Complete F.0.B. Chicago 


FOR FURTHER INQUIRY WRITE: 


ESCO MFG. CO. 
Post Office Box 344 Summit, Illinois 


NEW 


VECTORLYZER H , | \\ \l 


electronic 


202 
$445 Headsets 


Use It To Measure: Phone Plugs 
(1) Vector sum or difference of two voltages. 
(2) Phase angle between two voltages. Patch Cords 
(3) Imaginary and real components of an un- 
known voltage in terms of a reference voltage. Jacks 


(4) Voltage across two points which are both 
above a.c. ground po! 


(5 ‘" Jack Panels 
id Magnitude and phase angle of an unknown 


CONTINUOUSLY VARIABLE Cord Assemblies | 


DELAY LINES Control Boxes 


MINIATURE TYPE 506 


Group Hearing 
TIME DELAY: Continuously 
variable from © to 0.25 us. 


IMPEDANCE: 190 ohms. ° Aid Components 
PRICE: $59.00 


Sere || TRIMMING 


ca 
ADVANCE ELECTRONICS CO. Libertyville Mlinois 
P.O. Box 394, Passale, New Jersey 


Broadband Facilities 
(Continued from page 80) 


frequency. In a single pipe, at 50,000 
Mc it is possible to transmit a band 
2,000 mc wide. To show that dents or 
irregularities in the pipe wall cause 


Fig. 7: Various Bell Tel. Labs. traveling-wave 
tubes for operation in the 4000-11,000 MC band 


no difficulties, BTL set up 40 miles 
of 4% in. pipe. Oscillograms of pulses 
transmitted over this system at 50,000 
mc showed satisfactory operation, 
Repeaters would be used at 20-mile 
intervals on such waveguide circuits. 
Photos of traveling wave tubes for 
generating power at 50,000 mc, giving 
gains of over 20 db with bandwidths 
of 1,000 mc, were shown by BTL. 


Fig. 8: Clogston cable with concentric condut- 
tors has low attenuation over most of band 


7. DIELECTRIC 
E CONSTANT, €; 


CONVENTIONAL 
COAXIAL CABLE 


ATTENUATION 


CLOGSTON 
CABLE 


FREQUENCY 
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Compare the performance of a 2- 
in. diam. waveguide, carrying a band 


- of frequencies as wide as 2,000 mc, 


with the usual coax, which in a 2-in. 
diam. has 8 cables, each having a 
bandwidth up to 8 mc, thus affording 
a total communication bandwidth of 
64 Mc. 


—_—_— 


Editor’s Note: Both RCA and AT & T 
exhibits mentioned above contained lists of 
lished technical papers, books, etc. re- 
ting to the subject gee of that particu- 
my. 


referen be 
Wade available through TELE-TECH & 
ELECTRONIC INDUS if your editor 
receives a sufficient number of requests. 


WESCON Issues Call 
For Technical Papers 


Authors are invited to submit pros- 
pective papers for the technical sessions 
of WESCON (Western Electronic Show 
and Convention) which will be held in 
San Francisco August 19 to 21. WES- 
CON is jointly sponsored by the 7th 
Region IRE and by WCEMA (West 
Coast Electronic Manufacturers’ Asso- 
ciation). 

According to the announcement by 


B. M. Oliver papers chairman and re- - 


search director of Hewlett-Packard 
Company, Palo Alto, papers in the fields 
of antennas, circuits, communication 
theory, computers control and instru- 
mentation, electron devices, audio, uhf 
and microwave techniques, nuclear 
electronics, transistors and non-vacuum 
tube electronics are of particular inter- 
est. However, no paper should be with-’ 
held merely because it does not fall 
into one of these categories. 


Authors desiring to make presenta- 
tion at WESCON are asked to send the 
following information to Mr. Oliver at 
Hewlett-Packard Company, 395 Page 
Mill Road, Palo Alto, California: (1) 
Name, address and affiliation of author, 
(2) title and 100-word (maximum) ab- 
stract for publication in the program, 
and (3) a 500-word summary which 
will be used to evaluate the paper and 
should present clearly the essential 
new material of the paper. The program 
will be closed on May Ist, but earlier 
entries will, because of time considera- 
tions, receive fuller consideration. 


New RTMA Standards 


Two new RTMA recommended stand- 
ards have been released. The first is 
REC-121-B—Variable Control Resist- 
ors (this Standard supersedes REC- 
121-A and includes material from 
Standards Proposals Nos. 221, 222, 223, 
and 343), and the second is TR-133— 
Wire-Wound Power-Type Rheostats 
(this Standard, from Standards Pro- 
posal No. 363, is new material). It was 
also announced that the Joint RTMA- 


NEMA Standard for Dimensional Char- - 


acteristics of Gaskets for Water-Cooled 
Transmitting Tubes, ET-104-A has been 
rescinded. 


ELECTRONIC ASSOCIATES, Incorporated 


Now has ready for mailing to in- 
terested parties, a new and com- 
plete brochure giving illustrations, 
operational and catalog data on a 


NEW PRECISION 
ANALOG COMPUTER 


WRITE AT ONCE FOR YOUR FREE COPY 


Abo 


See this new’system at Booths 1-114 & 1-115 


IRE SHOW .... GRAND CENTRAL PALACE 


ELECTRONIC 
ASSOCIATES 


Incorporated 
300 Long Branch Avenue, Long Branch, N. J. 


soneteaal ee ean 


Radio Telemetering 
Data Handling 
Vehicle Instrumentation 
High Speed Sampling 


Research, Development, Design, and Production Services 
Involving Specialized Application of the 
Principles of Electronics, Mechanics, and Optics 


@=ascop }. 


we PROVIDE Atm Levee ¢ YOU MOVE THE wORLD 
Your Inquiries Are invited — Wire, Write or Phone 


APPLIED SCIENCE CORPORATION OF PRINCETON 
P. O. Box 44, Princeton, New Jersey e Plainsboro 3-4141 
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ELECTRICAL INSULATION 
THAT WILL TAKE 


2000 F. tor 


BRIEF PERIODS! 


Aircraft fire detection apparatus 
needs that. Here is the Mycalex 
glass-bonded mica part that has it. 


Mycalex 410 molded with 


steel ring inserts for thermo- 
coupling device produced by 
Thomas A. Edison, Inc. 


@ For permanent endurance Mycalex 
can take 650°F. continuously without 
heat distortion or any other injury. 


Mycalex is superior for high voltage, 
high frequency components that must 
operate in small spaces. 

For example, tube sockets like these 
— now used in over 60% of all televi- 
sion receiver tuners. — Manufactured 
and sold by Mycalex Tube Socket 
Corporation, Clifton, N. J. 

If your insulation must take heat or 
get rid of heat, investigate Mycalex! 


WRITE FOR ENGINEERING DATA BOOK 


SINCE 1919 


CL 


INSULATOR 


R 


MYCALEX CORPORATION of AMERICA 
Word's: Lagest Manufacturer of Glss-bonded Mica Products. 
Executive Otfies: 30 Rockefeller Plaza, New York 20, WY 
GENERAL OFFICES AND PLANT 


THE 


112 CLIFTON BOULEVARD, CLIFTON, NEW JERSEY 


Motorola Delivers Radio 
System to New York 


A new two-way FM communications 
system—reportedly the world’s largest 
and most complete—has been delivered 
to the New York City Fire Dept. It re- 
places an obsolete AM system placed in 
operation in 1937. Under the $586,000 
contract awarded to Motorola, Inc., the 
company supplied the major portion of 
the equipment, including over 521 mo- 
bile two-way units. In addition, the 
system includes 75 station receivers, 
eight base stations, and six control con- 
soles. Eleven of the mobile units are 
installed on fireboats. 

The communications system is sep- 
arated into four radio networks, one 
city-wide and three for the city’s bor- 
oughs, each network using two chan- 
nels in the 154 mc band. In addition, 
Chief Officers are equipped with walkie- 
talkie units operating at 33.42 mc. 


Control Consoles 


The control consoles switch frequen- 
cies, turn transmitters on and off, and 
switch base station transmitters from 
one antenna to another. These functions 
are performed remotely by the trans- 
mission of audio tones over a pair of 
wires. The tone generators, called Vib- 
rasenders, are stable oscillators whose 
frequency is determined by a driven 
tuning fork. Control tones are received 
by companion Vibrasponders, which are 
essentially resonant reed relays, to ac- 
tuate the remote switching relays. 

Not only does the new communica- 
tions system mean more efficient Fire 
Department operations, but it will also 
save the city a considerable amount of 
money. Apparatus en route to a fire 
may be given supplementary informa- 
tion, re-routed, and efficiently coordi- 
nated. One large metropolitan Fire De- 
partment recently reported a mileage 


savings of 20% as a result of their two — 
way radio system. And in case of bomb- 
ing or similar disasters destroying land 
lines, radio would carry the communi- 3 
cations ordinarily handled by telephone. 
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NARTB Registration Data 
for Los Angeles Meet 


Pre-registration fees for the 1953 
“Gold Rush” convention of the National 
Association of Radio and Television 
Broadcasters at Los Angeles, April 28- 
May 1, have been set at $35 for the 
Management: Conference and $25 for 
the Engineering Conference. 

Active and associate members of 
NARTB have been mailed a large folder 
containing application forms for both 
conferences, hotel room reservations, 
and the new $15 ladies registration (for 
wives) which includes a banquet cou- 
pon and admission to a Hollywood style 
show. Pre-registration savings amount 
to $2.50 each and deadline for receipt 
of applications has been set for April 
15. Convention registration will be lim- 
ited to stations, or allied industry firms 
which are active or associate members 
of NARTB; representatives of organiza- 
tions such as advertising agencies, law- 
yers, etc., which are not eligible for 
either active or associate membership. 

Information included in NARTB’s 
pre-registration folder is the procedure 
for handling requests for tickets to the 
annual banquet at Hollywood’s Palla- 
dium, hotel room rates, and transporta- 
tion facilities to Los Angeles. The Man- 
agement Conference will be staged at 
the Biltmore Hotel with Engineering 
Conference sessions in Burdette Hall 
across the street. 

Inquiries regarding the convention 
should be directed to C. E. Arney, Jr., 
NARTB secretary-treasurer, at 1771 N 
Street, N.W., Washington 6, D.C. Arthur 
Stringer is in charge of exhibit space, 
and J. H. Smith, Jr., is handling pre- 
convention promotion. 
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Transmitter-receiver unit in cabin of New York City fireboat 
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THERE ANYTHING 


WRONG wra 
MYCALEX ? 


YES 


It’s inelastic 


@ But inserts won’t shake loose. 
It has high density 


@ But permits reduction of over- 
all size and weight. 


It has no color appeal 
@ But has certain surface finish 
interest. 


M YCA LE xX GLASS-BONDED MICA 


IS THE ONLY 


CERAMOPLASTIC 


The only material combining most of 
the best properties of ceramics and 
plastics, plus some of its own. 


GET THE FULL, FRANK STORY 
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Propagation 
(Continued from page 91) 


sense employed, these higher fre- 
quencies have a definite place in 
radio communication. . 

The rules are: ; 

(a) Use line of sight paths (op- 
tical), 

(b) Allow sufficient height to 
maintain first Fresnel clear- 
ance, 

(c) Maintain a “power-antenna- 
gain” safety factor of at least 
40 db. 

If these rules are observed meticu- 
lously, little trouble will be experi- 
enced. However, it will be very diffi- 
cult to follow any of these rules if 
mobile communications are neces- 
sary above 100 mc. If omnidirectional 
operation is necessary allow at least 
a 50 db signal above the calculated 
value and expect signal drop-outs 
in certain locations, especially in 
shadow regions and metropolitan 
areas. 

Acknowledgement: The author 
wishes to acknowledge the assistance 
and cooperation of Stromberg-Carl- 
son under whose auspices the theo- 


retical and experimental work 
covered in the article was done. 
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New Cable by AT&T 

A new coaxial cable system, which is 
capable of providing three times as 
many telephone circuits as the system 
now in use, has been opened for service 
on the New York-Philadelphia route 
by the Long Lines Department of the 
American Telephone and Telegraph Co. 
Eleven new repeater stations were built 
midway between existing stations so 
that repeaters are now located at ap- 
proximately 4-mile intervals. 
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ELECTRICAL INSULATION 
THAT CAN BE MADE TO THE 


SAME TOLERANCES 
AS STEEL 


Bae NER, Treen? «SLA OY ADe eS ee New ee aC NE LAT, PS 


YES, we do mean any tolerances that 
can be produced in steel. 


For example: 


14" >| 


Two of these 14” Mycalex 400 discs 
revolve with only .004” clearance. 


Dimensionally stable, too. Mycalex 
stays accurate. 


Chatter-Less e 
Brush Holder 


Spur Gear 


Plate Assembly 
for PA Timer 


Threaded 
Coil Form 


Coaxial Bushing & 


Mycalex glass-bonded mica is found 
in HIGH PRECISION electrical 
components. 
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Power Type 


Available over a range that includes a few 
volts and milliamperes of current to hundreds 
of volts and thousands of amperes. Fourteen 
celi sizes provide widest available range of 
selection. 


Radio Type 


Versatile low-cost ie a 

that have foun licat i. 

in all types of a cogging 8 
i well as f 

equipment as 2 

ad television receivers. 


complete line is available. 


ly availal 
Current y, housin 


tage, 
teany other very 


High Voltage 


line of tubular rectifiers 
engineer @ compact 
oltage—low current 


write, wire Of 

cua for complete 
ion on 

types of Sarkes Tar 

zian Selenium Recti- 


Sarkes Tarzian, Inc. °*ST"'"" 


DIVISION 


~—_ R-3, 415 N. sets . — Ind. 


Three-Dimensional Sound 
(Continued from page 93) 
channel at the 1,000 uv contour is 

approximately 60 db. 

The wave shape of the subcarrier 
plus the main carrier is extremely 
complex. This is particularly true 
since the two produce beat side- 
bands. However, Fig. 6 should be an 
aid toward visualizing what happens 
in two simple examples. Fig. 6 is a 
representation of the main FM pro- 
gram channel with a 1-Kc tone 
modulation, but no multiplexing. 
Fig. 6 shows the subcarrier with a 
1-Kc modulation, but no modulation 
on the main channel. 


Spectrum Width 


An important point to note from 
the viewpoint of economy of radio 
spectrum utilization is the fact that 
the application of subcarrier actu- 
ally reduces the spectrum width of 
the transmitted wave. Fig. 7 shows 
the spectrum distribution of trans- 
missions for KE2XKH, with and 
without multiplexing. Modulating the 
subcarrier increases the bandwidth 
somewhat with respect to an un- 
modulated subcarrier, but either one 
results in a bandwidth less than 
that obtained with full modulation 


° 


| | i] 
100% MODULATION 
WITHOUT MULTIPLEX 
Fm * 10 Kc 


} 


SUBCARRIER = 10% WITH 
100% MODULATION = 


T | | 1 
MAIN CHANNEL *90% 
aT 10 KC 
5 KC AT 1000 CYCLES 


LJ 
> 


=H: : 

Mi _f » 
Jj/ MAIN CHANNEL: 90% * 
4 AT 10K y 


4 SUBCARRIER «10% 
jf-  UNMODULATED 


be 


“150 -00 -50 ° +50 +100 +150 +200 
“KG. FROM UNMODULATED CARRIER 
Fig. 7: KE2XKH spectrum with and without multi- 
plex. Note that multiplex reduces bandwidth 


te} 


CARRIER VALUE 


5 


08 ,BELOW UNMODULATED 


on the main channel. The reduc- 
tion to 90% modulation of the main 
channel appears to have a greater 
effect on spectrum reduction than 
the subcarrier modulation. 

If additional subcarrier channels 
are applied, the signal-to-noise ra- 
tio goes down in inverse proportion 
to the number of channels; also this 
ratio on any given channel is in- 
versely proportional to the subcar- 
rier frequency. For example, the 
addition of a 55-Kc subcarrier over 
and above a 35-xkc subcarrier would 
reduce the signal-to-noise ratio on 
the 35-xc channel by 6 db, if each 
were applied with a 5% modulation 
of the main carrier. Also, the 55-Kc 
channel would have a signal-to- 
noise ratio 4 db less than the 35-xc 
subcarrier by the proportion 35 to 
55. 

The system described here has 
been given the name “Stereosonic” 


Accurate * Portable + AVAILABIE 


the Type H-12 UH F 
SIGNAL 
GENERATOR 


900-2100 Megacycles 


This compact, self-contained unit, 
weighing only 43 Ibs., provides an accu. 
rate source of CW or pulse amplitude. 
modulated RF. A: well-established 
design, the Type 12 has been in pro- 
duction since 1948. The power level is 
0.to —120 dbm, continuously adjustable 
by a directly calibrated control accurate 
to + 2 dbm: The frequency range is 
controlled by a single dial directly cali. 

. brated to + 1%. Pulse modulation is 
provided by a self-contained pulse gen- 
erator with controls for width, delay, 
and rate; or by synchronization with an 
external sine wave or pulse generator; 
or by direct amplification of externally 
supplied pulses. 

Gold Plating of the oscillator cavity 
and tuning plunger assures smooth 
action and reliable performance over 
long periods. Generous use of silicone. 
treated ceramic insulation, including 
resistor and capacitor terminal boards, 
and the use of sealed capacitors, trans: 
formers, and chokes, insures operation 
under conditions of high humidity for 
long periods. 

Built to Navy specifications for re- 
search and production testing, the unit 
is equal to military TS-419/U. It is in 
production and available for delivery. 


Price: $1,950 net, f.0.b. Boonton, N. J, 


Type H-14 Signal Generator 


(108 to 132 megacycles) for testing 
OMNI receivers on bench or ramp. 
Checks on: 24 OMNI courses, left- 
center-right on 90/150 cps localizer, left- 
center-right on phase localizer, Omni 
course sensitivity, operation of TO- 
FROM meter, operation of flag alarms, 


Price: $942.00 net, f.0.b, Boonton, N, J. 


WRITE TODAY for descriptive literature on 
A.R.C. Signal Generators or airborne LF and VHF 
communication and navigation equipments, CAA 
Type Certificated for transport or private use. Dept. 7 


fircraft Radio Corporation 
3 n, New Jersey 


Boonto 
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‘JOPTICAL SYSTEMS 


| INDUSTRIAL 
PERISCOPES 


DESIGN 
DEVELOPMENT 


4 MANUFACTURE 


Pe 


For nearly half a century Koll- 
morgen has designed, developed 
and manufactured precision op- 
tics and optical systems for in- 
dustry and the military. 


We have the engineering “know- 
how”, the design personnel and 
the manufacturing capacity to 
help you solve your optical 
problem. 


“An 
KOL EN 
Limorcen @ 


Cal CORPORATION 


Plant: 347 King Street « Northampton, Mass. 
New York Office 
30 Church Street 
New York 7, N.Y. 


(stereophonic using an _ ultrasonic 
subcarrier). As compared to “flat” 
sound, it presents a feeling of real- 
ism, providing tonal perspective, 
movement and quality of reproduc- 
tion that rival actual presence at the 
sound source. Already one firm in 
Houston, Texas, is planning to use 
such a system to provide three-di- 
mensional music to _ restaurants, 
stores and similar commercial pur- 
chasers of specialized musical pro- 
grams. 

Muzak, the large wired music firm, 
plans to use this multiplex system for 
improved distribution purposes. By 
this method they expect to open 200 
FM markets in “in-store” broadcast- 
ing. 

The following companies are re- 
ported among those presently pro- 
ducing and using stereophonic re- 
cordings on discs: 

Cook Laboratories, 
Stamford, Conn. 
House of Music 

48 Pine Dale 

Houston 6, Texas 

Also, the following companies are 
planning to make stereophonic re- 
cordings on tape: 

Magnecord, Inc. 

225 W. Ohio St. 
Chicago 10, Ill. 
Audio-Video Recerding Co. 
730 Fifth Ave. 

New York, N. Y. 


Audio-Master Corp. 
341 Madison Ave. 
New York, N. Y. 

Already Magnecord and Ampex 
Electric Corp., 934 Charter St., 
Redwood City, Calif., have an- 
nounced stereophonic tape record- 
ers. And Livingston Electric Corp., 
Livingston, N.J., is producing bin- 
aural disc recording arms. 


Stereophonie Recordings 


Home music enthusiasts will not 
only be able to receive the two 
Stereosonic FM broadcast channels, 
but will be able to play stereophon- 
ic recordings through two-channel 
amplifying and reproducing sys- 
tems. Crosby Laboratories, Inc., 
Robbins Lane, Hicksville, N.Y., is 
planning to make available to them 
the needed multiplex subcarrier re- 
ceiver, which is attached as an 
adapter to a standard FM broad- 
cast receiver, for under $100. 

Broadcasters who are now consid- 
ering the addition of an FM sub- 
carrier channel will be able to equip 
their transmitters with the neces- 
sary multicast and monitor facilities 
for about $2000. 

It is expected that the motion pic- 
tures’ rush into stereoscopic films 
will be accompanied by increased 
use of stereophonic sound. Just as 


(Continued on page 190) 
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where precision 


matters... 


THERMADOR 


Transformers for Television 
... Radar... Aircraft . Z 
Geophysics ... Radio 


You will find Thermador ready, willing 
and fully qualified to handle your trans- 
former requirements. Engineering 
experience and manufacturing know- 
how, developed over a period of 35 
years, form the hard core that makes 
Thermador today’s largest West Coast 
manufacturer of electrical appliances and 
transformers. We would like to work 
with you on your next project involving 
the design and production of transform- 
ers for specific requirements...including 
joint Army-Navy specifications. 


transformers: 


Audio Auto 
Driver Filament 


Geophysical 
High-Fidelity Audio 
Input-Output Midget Plug-in 
Plate Power Television 
Tube to Line 


...also Chokes and Reactors 


THERMADOR ELECTRICAL 
MANUFACTURING CO. 


3-320 


5110 District Boulevard * Los Angeles 22, Calif. 


hs 
can 2 2 


UIs 


hei 


— 


loose... | | 


HOLD 
THEM 
TIGHT 


with a 


BIRTCHER CLAMP 


There is a Birtcher Clamp .. 
be designed .. 
intend to use. 


. Or one can 
. for every tube you use or 


Regardless of the type tube or plug-in 
component your operation requires... 
and regardless of the vibration and 
impact to which it will be subjected... 
a Birtcher Tube Clamp will hold it 
securely and rigidly in place. 


Catalog and samples sent by return mail. 


The BIRTCHER CORPORATION 
_—z 


4371 Valley Blvd 
es 32, Calif 


Los Ange! 


Please send catalog and 
samples by return mail. 


TT 4-3 


Company 
Attention of: 
Address. 


City. State. 


much recorded music, three-dimen- 
sional sound tracks should provide a 
considerable number of popular re- 
leases in the years to come. 

The R. T. Bozak Co., 114 Manhat- 
tan St., Stamford Conn., has de- 
veloped a new speaker which will 
be incorporated in their stereophonic 
speaker-enclosure system soon to be 
made available. 

Standard TV should prove a nat- 
ural for the Stereosonic system, 
both for home and theatre use. The 
sounds would be able to follow the 
action to heighten realism, and 
quality of reproduction will be im- 
proved to a substantial degree. A 
speculative glimpse into the future 
indicates that three-dimensional TV, 
now used in industry and medicine, 
stands a good chance of eventually 
becoming available to the public. 
Should this come about, the Stereo- 
sonic system would be the logical 
choice for producing realistic sound. 


Denmark Honors 
Peter Jensen 


Peter L. Jensen, president of Jensen 
Industries, Chicago, and a pioneer in 
sound reproduction, has been honored 
by a-rare award from his native coun- 
try, Denmark. Commemorating his out- 
standing contribution to science and in- 
dustry as a father of “sound,” a bronze 
plaque has been placed on the house in 
which he was born on the island of 
Falster. 

Mr. Jensen’s achievements span 
nearly a half century, beginning in 1907 
when he originated radio broadcasting 
in Denmark. A few years later, after 
coming to the United States, he col- 
laborated with Edwin S. Pridham in the 
invention of the dynamic speaker. Later 
they developed the lip-neutralizer mi- 
crophone. 


Instrument Park Planned by 
Consolidated Engineering 


Plans for the development of “Instru- 
ment Park,” a landscaped and architec- 
turally-controlled industrial commu- 
nity in Pasadena, Calif., have been re- 
vealed by Philip S. Fogg, president of 
Consolidated Engineering Corp. The 
company has filed an application with 
the Pasadena Planning Commission re- 
questing a zone change to permit light 
manufacturing! use of a 20-acre site 
north of the firm’s existing plant in the 
Hastings Ranch area. 

A “Master Plan” to govern the de- 
velopment of the project will be pre- 


-pared by landscaping and architectural 


experts. The plan will incorporate re- 
quirements for off-street parking and 
loading facilities, internal roadways de- 
signed to keep traffic off of neighboring 
residential streets, landscaped planting 
and recreation areas, flowered walk- 
ways, and low (36 foot limit) modern 
buildings of attractive design. 


the movies have been the source of 


New Portable 
Battery-Operated 
Spring-Motor 
Tape Recorder 


The Magnemite’ 


For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite* actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self-powered, the Magnemite* does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 


Just check these unusual features: 


@ Noiseless and vibrationiess governor- 
controlled spring-motor assures constant 
tape speed. 

@ 100 operating hours per set of inexpensive 
flashlight-type dry cell batteries. 


@ Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 


@ Operates in any position, and is unaffected 
by movement or Vibration during operation. 


@ Warning indicator tells when to rewind, 
and shows when amplifier is on. 


@ Broadcast models weigh 15 pounds. Slow- 
speed models weigh only 10 pounds. 


@ Requires no more desk space than a letter- 
head, measuring only 11 x82 x52 inches. 


There’s a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 


Write today to Dept. T for complete descriptive 
literature and direct factory prices. 


AMPLIFIER CORP. 


of AMERICA 
398 Broadway, N. Y. 13, N. Y 


+ *Trade Mark Reg. 
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|‘DIAMOND H’ 
RELAYS 


pack more 
performance 
into less space... 


_ Rating for rating, “Diamond H” Series R hermetically 
sealed, miniature aircraft type 4PDT relays are smallest 
(1.6 cubic inches), lightest (3.76 ounces), have widest 
temperature range (—65° to +200°C.), greatest oper- 
ating shock resistance (to 50 “G” and higher) and excel 
all others in their field in ability to break high currents 

‘and high voltages. 


Ideal for high frequency switching, their inter-electrode 
capacitance is less than 5 micro-microfarads contacts to 
case, less than 2% mmf between contacts, even with 
plug-in type relay and socket. Vibration range is from 
0 to 500 cycles per second and upward at 15 “G” with- 
out chatter. Coil resistances up to 50,000 ohms are avail- 
able, with contact loading rato 10 A. resistive for 
100,000 cycles (30 A. resistive for 100 cycles) at 30 V., 
D.C., or 115 V., A.C. Sensitivity approaches 100 milli- 
watts at 30 “G” operational shock resistance. They meet 
all requirements of USAF Spec. MIL-R-5757 . . . and 
far surpass many. Various standard mounting arrange- 
ments: available. Write for Bulletin R-150 or ask for 
“Diamond H” technical assistance. 


THE HART MANUFACTURING COMPANY 
218 Bartholomew Avenue, Hartford, Connecticut 


PACKAGED 


CIRCUITRY* 


The Walkirt Co. 
manufactures a line of units 
for measuring time intervals; or 
highly repetitive activities 
up to 3 megacycles per second. 
Other units, also available 
from stock, will readily accomplish 
such functions as time se- 
quential switching, pulse delaying, 
gating, amplifying, and 
pulse shaping. 
Write for Catalog © Write our 
Engineering Service Depart- 
ment for specialized gpplications. 


145 WEST HAZEL ST., INGLEWOOD 3 
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Bradley Rectifiers 
are d 


oing 


many different 
types of jobs 


HERE IS A PARTIAL CHECKLIST OF HOW THEY ARE 
HELPING TO IMPROVE CIRCUIT PERFORMANCE 


[_] CURRENT LIMITERS 
[] mMobuLaTors 
[] MAGNETIC AMPLIFIERS 


CT] INSTRUMENT PROTECTION 


[-] VOLTAGE REGULATORS 
[_] D. c. VALVES 
[] BIAS SUPPLIES 


[_] BATTERY CHARGERS 


| (_] TEMPERATURE COMPENSATORS [_] ARC SUPPRESSORS 


CHECK THIS LIST tosee 
if you might be overlooking a 
simplified way to solve a cir- 
cuit problem or better circuit 
operation. New developments 
have widened rectifier applica- 
tion. Bradley engineers can 
help you realize these new 
possibilities for your product. 


In either conventional or 
special applications, Bradley 
rectifiers offer maximum sta- 
bility and long life under usual 
or unusual temperature con- 
ditions. Laboratory conditions 
of manufacture, engineer in- 
spection, and our exclusive 
vacuum process assure top 


quality, prompt delivery and 
lowest unit cost. 


Write or call us for further 
information. 


COPPER OXIDE MODULATOR 


r 

1 

t 

1 

Bradley copper oxide modulator 

i for this very low voltage thresh- 
hold application features low 

noise level, good temperature 

1 

i 

1 

1 

1 

1 

1 

1 


long-term _ stability. 
No moving parts to 
get out of order as 
in mechanical modu- 
lator; much longer 
life than vacuum 


1 
a 
1 
' 
j 
i 
! 
1 
characteristics, and J} 
i] 
1 
i 
i 
' 
1 
tube. i 


selenium rectifiers, copper oxide rectifiers, and self-generating photocells 


VACUUM PROCESSED for PERFORMANCE AS RATED 


The complete selenium rectifier line... from micreamperes to thousands of amperes. 


BRADLEY LABORATORIES, INC., 170A Columbus Avenue, New Haven 11, Conn. 


STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 
and special applications. 

Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


OTHER GRAPHALLOY PRODUCTS: 


Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


Write us for Data Sheets and further information. 


GRAPHITE METALLIZING CORPORATION 


1002 WEPPERHAN AVENUE * YONKERS, NEW YORK 


CJ Please send data on Graphalioy BRUSHES and CONTACTS. 
C) Send data on BUSHINGS. 


Pes seseaseateqeeser 
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WESCON Completes 
Committee Appointments 


Appointment of four additional com- 
mittee chairmen by the board of direc- 
tors completes the roster of officers for 
the 1953 Western Electronic Show and 
Convention (See TELE-TECH, March, 
53, page 108) This event has been 
scheduled for August 19 through 21 and 
will be held in the San FranciscoMu- 
nicipal Auditorium New chairmen are: 
Beardsley Graham, publicity; Winfield 
G. Wagener, social events; Robert A. 
Helliwell, technical session registra- 
tion; and Elvin Feige, Elmar Electron- 
ics, Oakland, exhibits registration. 


Beardsley Graham 


Beardsley Graham, publicity chair- 
man, is assistant director of Stanford 
Research Institute. Formerly associ- 
ated with RCA Manufacturing Co., in 


San Francisco, he has also been a sen- ° 


ior project engineer at the Lewyt Cor- 
poration; chief engineer and head of the 
special products development depart- 
ment, chief engineer of the research 
laboratory, and technical consultant to 
the vice president in charge of research 
at Bendix Aviation Corp. 


Winfield G. Wagener 


Winfield G. Wagener, social events 
chairman, is in charge of the technical 
division of the field engineering depart- 
ment of Ejitel-McCullough, Inc. For 
more than 20 years he has been identi- 
fied with the vacuum tube engineer- 
ing field, having been successively a 
transmitting tube engineer with the 
Federal Telegraph Co.; a transmit- 
ting tube engineer with RCA at Har- 
rison, N.J.; chief engineer of Heintz 
and Kaufman, Ltd., and chief engineer 
of the tube section of Litton Industries. 
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AUDIO i: 
ATTENUATORS 


OVER 200 BASIC TYPES 
TO CHOOSE FROM 


Do audio attenuator prob- 
lems cost you money? Chances 
are Shallcross has a model to 
match your specifications 
exactly—and at moderate cost. 

Shallcross/attenuators are 
made in over 200 basic types. 
Each type can be supplied with 
a choice of attenuation charac- 
teristics .; . with a positive 
detent me¢hanism . . . and in 
numerous input and output 
impedan¢es. Where calibra- 
tion must be extremely accu- 
rate, Shallcross precision 
wire-wpund resistors are used. 
For legs critical applications, 
models with high grade com- 
position resistors can be sup- 
plied—often at lower cost. 

A/complete description of 
all Shallcross attenuators— 
mountings, characteristics, 
and circuits is yours for the 
asking in Bulletin L-4A. 
SHALLCROSS MBG. CO, 
4518 Pusey Avenue 
Collingdale, Penna. 


PLUGS & 
SOCKETS 


500 SERIES 
Proven Quality! 


For 5,000 Volts, 25 Amperes 
S$-506-DB per Contact Alterable by cir- 
Socket with deep Bracket cuit Characteristics. 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated, Made in 2, 
4, 6, 8, 10, and 12 contacts, Plugs and sockets polarized. Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 
accessible. Cap insulated with canvas bakelite. 


Write for Jones BULLETIN 500 for full details on line. 


HOWARD B. JONES DIVISION 


L pactua 
co 


Plug-in Broadcast 
PROGRAM/MONITOR 
AMPLIFIER 


perature coefficient 
® PLUG-IN DESIGN-—simplifies maintenance. stability as high as 
@ VERSATILE—Fulfills all medium and high-level audio pos By : 
system requirements. Up to 8-watt output when used as one part per million ie ' 
a Monitor Amplifier. 1 —e. ws 
@ EXCELLENT FREQUENCY RESPONSE—Features low dis- per degree centigrade, 
tortion and noise level. 
& COMPACT... YET HIGHLY ACCESSIBLE. 
The G-E Plug-in Broadcast Audio line includes: 
BA-1-F BA-12-C BP-10-B . 
PRE-AMP § PGM/MON AMP = POWER SUPPLY De RIVERB ANK LABOR ATORIES | 
Section 4843, Electronics Park, Syracuse, New York FE Bk 
For information write: General Electric Company, 4 DEPARTMENT OF E! 


GENERAL QQ ELECTRIC | si nme oni on cnpont et 


full line of forks and engineering data. 
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CAMART PRODUCTS 


CAMERA DOLLY siz) control "4 : 
For motion or tele- i\ £ 
cam eemern Tee en S motors... 


Geared lift for smooth 


oneithes f taued one » for extremely low 


from 26” to seven feet. 


30” width will go through inertia and high 


standard door. Weight 350 . 
pounds. Mail sented: frequency response 


WRITE FOR DETAILS 


HIGH VOLTAGE MOTORS | 


60 Cycle, 1/2 - 5 - 10 watt models 
Designed specifically for 
electronic systems—operate 
directly in the plate circuit of a} 


@ CAMART i ‘ vacuum tube amplifier. 


BABY DOLLY LOW VOLTAGE MOTORS 
New advanced type glide steer- . Inertia 
ing control. Platform for as- 1 \ 10.23 oz-in.2 60 and 400 Cycle, 21/2 - 5-10 watt models 
sistant and accessories. Adjust- \ 


able swivel seat for cameraman. Tt D , hey _ Recommended for normal two- 


For tripod, baby triped, or hi- & a, ee phase applications. 
hat. Rigid clampé for tripod 


ee “al 
TV EFFECTS PRISMS AVAIL- a 
ABLE. 


Write for pias Linear torque — voltage characteristics 
Brochure about a 
Linear torque — speed characteristics 
trol Motors. 
Ford Contro . Withstand continuous stalling 


THE CAMERA = MART INC. High torque efficiency 


Flexibility of mounting 
1845 BROADWAY, NEAR 60TH STREET FORD INSTRUMENT COMPANY 
NEW YORK 23, N. Y CIRCLE 6-0930 A PIN JAAO Thomeen Avene, ong nlnd City 1.0L.) 
CABLE ADDRESS — CAMERAMART 


and Double Pole “Toggle” Handle Typ 


KULKA AIRCRAFT SWITCHES 
TO GET COMPONENTS ‘eisdtaate nications Use 


IN LARGE QUANTITIES 
i 


NK 


Petey 
"= © = 
HS | a r iS 


The first way is to make them yourself—of 
easily-machined Synthane laminated plas- 
tics. The second way is to let us make them 
for you—of the same light-weight, strong, 
hard, dense, chemically-resistant, dielectric by use of SPST, SPDT, DPST an 
material. We have the experience and facil- ~~ DPDT. Has bakelite housing and only one mounting hole 
ities for fast, large-scale fabrication of parts. 
The coupon will bring you complete in- 
formation _ 


SYNTHANE CORPORATION 
11 River Road, Oaks, Pa. 
Gentlemen: 


I'd like to know more about Synthane lami- 
nated plastics. Please send your catalog (9... 


‘| 


KULKA ELECTRIC WEG. C0. Ine. 
SEE OUR EXHIBIT IRE lane soot 2-139 


i 
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NATIONAL 


e p roven 


DD ependable 


() uality 


POPULAR 

NATIONAL KNOBS 
Clear, functional, chrome-and- 
plastic styling and sturdy 
construction make these the most 
popular knobs of their type ever 
produced. All fit %4” shafts. For 
commercial applications, they can be 
supplied in special colors and with 
special calibrations. Write for 


drawings and prices. 


NATIONAL COMPANY, Inc, 


DEW MASSACHUSETTS 


PATENT NEWS 


The patents described in the following list 
are some of the many patents, presently 
available for licensing or sale, which may 
be of interest to TELE-TECH & ELECTRONIC 
INDUSTRIES readers. Register numbers are 
those given in the Official Gazette of the 
Patent Office. Inquiries should be addressed 
to the owner of the patent rights or other 
party specified. Complete copies of patents 
may be obtained from the Commissioner of 
Patents, Washington 25, D. C., for $.25 
each. 


Pat. 2,580,803. Phase Measuring De- 
vice, patented Jan. 1, 1952. System 
measures phase difference of two signals 
of like frequency by connecting sources 
to high impedance potentiometer. One 
signal source may be fed simultaneously 
through the two paths leading to a 
phase indicator. By shifting potentio- 
meter, signals may be fed through sep- 
arate path to indicator. Difference in 
readings indicate phase. (Owner) 
Northern Electric Co., Ltd., P.O. Box 
6124, Montreal, Quebec, Canada. Reg. 
No. 50,181 


Pat. 2,589,664. Antenna System, pat- 
ented March 18, 1952. Flush-mounted 
antenna for aircraft operates over wide 
frequency range. Series of slots in ver- 
tical stabilizer with outer conductive 
skin are connected through a T-shaped 
cavity by coax line. (Owner) Airborne 
Instruments Lab., 160 Old Country Rd., 
Mineola, N.Y. Reg. No. 49,713 


The following four patents, owned by the 
U. S. Atomic Energy Commission, are avail- 
able on a non-exclusive, royalty-free basis. 
Apply to Chief, Patent Branch, Office of the 
General Counsel, U. S. Atomic Energy Com- 
mission, Washington 25, D.C. 

Pat. 2,605,332. Electronic Analyzer, 
patented July 29, 1952. Classification and 
accounting of the magnitude distribu- 
tion of a series of events is accomplished 
by converting the events into propor- 
tional voltages, applying these pulses to 
a CRT, and recording beam positions. 


‘Reg. No. 49,534. 


Pai. 2,605,429. Portable Radiation 
Survey Instrument, patented July 29, 
1952. Improved circuitry reduces re- 
spvnse time by positive feedback de- 
veloped in input circuit of amplifier, but 
excerior to ionization chamber circuit. 
i eg. No. 49,536. 


Pat. 2,605,449. Pulse Generator, pat- 
ented July 29, 1952. Pulses of variable 
duration generated, controllable by 
single element over large range. Two 
gaseous discharge tubes are controlled 
to.discharge a section of artificial trans- 
mission line, and provide variable pulse 
in response to input pulse. 


Pat. 2,605,633. Insulator Testing Ap- 
paratus, patented Aug. 5, 1952. Solder 
joint between a porcelain bushing and 
metal end plate of an insulator tested. 
Trace of resonant curve is obtained 
from the frequency-modulated output 
of audio and sawtooth oscillators. Reg. 
No. 49,538. 


(Continued on page 197) 
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PANORAMIC IS THE PIONEER in the 
transformation of spectrum con- 
tent into visual spectographic dis- 

_ plays . . . known as the “Pan- 

oramic Method” by the entire 
electronic field. 
PANORAMIC LEADS the industry in 
producing instruments ~ unex- 
celled for every application re- 
quiring high speed spectrum or 
waveform analysis. Whatever your 
problem, a Panoramic Analyzer 
solves it qiuckly, accurately. 


PANORAMIC leads again with 


Signal Switcher—SW 1 


Designed to apply alternately test and 
standard signals to Panoramic Sonic Anca- 
lyzers. Enables frequency comparisons to 
within a fraction of a cycle. Used with 
the G-2 Sonic Response Indicctor, it 
facilitates rapid comparisons of the fre- 
quency responses of amplifiers, filters, 
transmission lines, etc. 


Type T-100 


Panalyzor—Model SB-12 


Designed specifically for applications re- 
quiring extreme resolution or demanding 
measurement of levels of signals spaced 
_ very closely in frequency or widely diver- 
gent in amplitude. 


e Maximum Sweepwidth— 
100KC 


e Maximum Resolution— 
OCPS 


: avo 


* RADIO PRODUCTS, INC. 


e Sweep Rates— 
30 cps, 5 cps, 
1 and 1 sean 
in 10 seconds 


ee 


Inquires invited 

on special Pan- 

oramic Spectrum 
_Analyzers 


4 
i 
% 
: 


pa — Second Rees Mount Vernon, N. Y. 
nm 4-3970. WRITE TODAY FOR COMPLETE 
SPECIFICATIONS AND PRICES. 
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PURPOSE 


rutse new GUARDIAN RELAYS rrovio 
MORE POWER FOR ANY COMMUNICATIONS SYSTEM 


Power increasing—space and weight saving—Guardian Series 
595-P and 695-P Communications Relays feature: (1) New, 
improved field piece with enlarged end adjacent to arniature 
which reduces magnetic reluctance of hinge gap; (2) Armature 
pivots.on stainless steel pin bearing, resulting in minimum fric- 
tion and maximum utilization of power; (3) Magnetic circuit 
efficiency assured by use of correct combination of winding to 
core size for sensitive or power types. 


Series 595-P carries up to 4 P.D.T., weighs 
(D.P.D.T.) 2.5 oz. Series 695-P carries up to 6 
P.D.T., weighs (D.P.D.T.) 3.5 oz. Both units 
available hermetically sealed to MIL-R-6106. Write. 


GUARDIAN (G) ELECTRIC 


1607-D W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN IRGUSTRY 


* ...say 283 manufacturers of 
ELECTRONIC PARTS 


corrosion 
as the result of soft soldering 


Manufacturers who have experienced all kinds of trouble with 
corrosion from soft soldering have found the answer to their 
problem in SUPERIOR NO. 30 NON-CORROSIVE SOFT 
SOLDER LIQUID FLUX. This flux is so different that it is 
patented—it is truly non-corrosive, non-resinous—contains 
no zinc or ammonium chlorides, no rosin or gums. It is non- 
hygroscopic, non-conductive, non-fuming. Residues are water 
soluble. These are not claims—these are facts proven in the 
country’s largest production plants. 

To enable you to prove the outstanding quali- 

ties of this amazing flux, we will be glad to send 


free sample. Or write for prices and details on 
SUPERIOR NO. 30 FLUX. Use coupon below. 


ne ae es Se aoe Ome eee eee oe ae oe oe ee oe ee ee ee ee ee 
SUPERIOR FLUX COMPANY | 
415 Josam Bidg., Cleveland 13, Ohio * Est. 1932 


(] Send free sample No. 30 Flux [] Send prices and details | 


city 
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EXACTING MANUFACTURING STANDARDS ACCOUNT FOR THE 


SUPERIOR INSULATION, HEAT DISSIPATION, AND LOW MOIS- 
TURE ABSORPTION PROPERTIES OF PRECISION Paper 
Tuses. Spirally wound of the finest dielectric paper— 
Kraft, Fish, Acetate or combinations—they are 
die-formed under pressure for maximum 

strength and minimum weight. Available for 

every coil requirement in round, square, 
rectangular and other shapes. Continuous 

lengths of practically any wall thickness, I.D. 

or O.D. 


WRITE TODAY FOR FREE SAMPLE AND 
NEW ARBOR LIST OF OVER 1,500 SIZES. 


2057 W. Charleston St., Chicago 47, Ill. 
Plant No. 2, 79 Chapel St., Hartford, Conn. 
Also Mfgrs. of Precision Bobbins 


Phalon Hook-up Wire 


The 
Inside 


Phalotube 300 Ohm 
Television Transmission Line 


—_ 


Phalocom Shielded 
Communication Cable 


Story Is 


When the carton is marked PHALO 
. . . the inside story is always quality! 


The most graphic endorsement of this 
claim is the steadily increasing number 
of PHALO cartons and spools being 
shipped daily! 

PHALO PLASTICS CORPORATION 


21-25 FOSTER STREET, WORCESTER, MASS. 
Thermoplastic Insylated Wire, Cables, Cord Sets and Tubing 


Ask for the new 46-page 
illystroted PHALO CATALOG R 


Phalo-X Custom-Made Cables 
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20-20 
PLUS! 
S-256-0 
Output 
Transformer 
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The following 10 patents, owned by General 

Electric, are available to domestic manufac- 
turers for non-exclusive licens on rea- 
sonable terms. Write to Manager, Patent 
Services Dept., General Electric Co., 1 River 
Rd., Schenectady, ; aR OM 


Pat. 2,581,199. Sawtooth Wave Gen-_ 


erator, patented Jan. 1, 1952. Reg. No. 
49,615. 

Pat. 2,583,773. Diplex Antenna Feed 
System, patented Jan. 29, 1952. Reg. No. 
49,624. 

Pat. 2,587,282. Step Gauge for Meas- 
uring Thickness of Thin Films, pat- 
ented Feb. 26, 1952. Reg. No. 49,633. 

Pat. 2,587,304. Crystal Pressure 
Gauge, patented Feb. 26, 1952. Reg. No. 
49,635. 

Pat. 2,587,414. Ultrasonic Materials 
Testing, patented Feb. 26, 1952. Reg. No. 
49,639. 

Pat. 2,588,181. High-Frequency Phase 
Angle Responsive Circuit, patented 
Mar. 4, 1952. Reg. No. 49,644. 

Pat. 2,598,478. Degenerative Feedback 
Radio Amplifying System, patented 
May 27, 1952. Reg. No. 50,201. 

Pat. 2,599,266. Electronic Switching 
Circuit, patented June 3, 1952. Reg. No. 
50,202. 

Pat. 2,602,140. Coincidence Timing 
System, patented July 1, 1952. Reg. No. 
50,203. 

Pat. 2,602,922. Sensitivity Time Con- 

trol, patented July 8, 1952. Reg. No. 
50,205. 
The following 15 patents, owned by AT & T, 
are available for licensing on reasonable 
terms. Write to Patent Licensing Div., 
Western Electric Co., 195 Broadway, New 
Yous: 7%. H.: ¥: 

Pat. 2,580,685. Color Television with 
Reduced Band Width, patented Jan. 1, 
1952. 

Pat. 2,582,218. Electronic Start-Stop to 
Multiplex Extensor, patented Jan. 15, 
1952. 

Pat. 2,582,690. Backlash Eliminating 
Device, patented Jan. 15, 1952. 

Pat. 2,583,029. Method of Preparing 
Glow Discharge Devices, patented Jan. 
22, 1952. 

Pat. 2,583,542. Vibratory Reed-Con- 
trolled Oscillator, patented Jan. 29, 1952. 

Pat. 2,584,297. Apparatus for Guiding 
Lead Wires to Be Soldered to Crystals, 
patented Feb. 5, 1952. 

Pat. 2,584,990. Transistor Counting 
System, patented Feb. 12, 1952. 

Pat. 2,585,077. Control of Impedance 
of Semiconductor Amplifier Circuits, 
patented Feb. 12, 1952. 

Pat. 2,585,890. Delay-Action - Filter 
Circuit, patented Feb. 12, 1952. 

Pat. 2,586,080. Semiconductive Signal 
Translating Device, patented Feb. 19, 
1952. 

Pat. 2,587,055. Electrical Cavity Reso- 
nator for Microwaves, patented Feb. 26, 
1952. 

Pat. 2,588,103. Wave Guide Coupling 
between Coaxial Lines, patented Mar. 
26, 1952. 

Pat. 2,589,169. Method of Insulating 
Conductors, patented Mar. 11, 1952. 


Pat. 2,589,711. Off-Channel Squelch 
Circuit for Radio Receivers, patented 
Mar. 18, 1952. 


Pat. 2,590,584. Sea-Water Battery, 
patented Mar. 25, 1952. 
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Advanced Electronics Laboratories 
Electron Tube Laboratories 
Field Engineering Department 
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For the convenience of 
those attending the Conference, 
members of the Hughes 
Laboratories Staff will be 
available for interviews at 
the Convention hotel. 
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RESEARCH AND 
DEVELOPMENT LABORATORIES 
Scientific and Engineering Staff 
CULVER CITY, LOS ANGELES 
COUNTY, CALIFORNIA 


Assurance is required that relocation 
of the applicant will not cause dis- 
ruption of an urgent military project. 
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Electronic Counter 


Precision counter providing frequency, pe- CO M P Bb CT 
riod and time interval measurements over a 
broad range is designated Model 522B. It DEPENDABLE 
ere rate of co ag fpr ee a 
‘o x per second. It measures time from 
10 usec. to 27.8 hours. Counting is available EF FICIE NT 
over periods of 1/1,000, 1/100, 1/10, 1 and 10 


seconds or multiples. Time of display can 
be varied to any duration, counts are auto- 
matically reset, and action is repetitive. Re- 
sults are shown in cycles per second, kilo- 
cycles, seconds or milliseconds. Model 522B 
is compieiey cenlinss bs a, ee ae 
size unit. Res are displayed ins y an 
automatically in direct-reading form, com- THE NEW 
plete even to autofnatic illuminated decimal —— 


point. Unskilled ee can use the equip- 

ment immediately. The new instrument con- () 

sists of five decade counters, a wide range 

time base, and gating and auxiliary circuits — 


applying counters and time base to a broad 


variety of measurements. The unknown is DC-AC CONVERTER 


applied to the counters through a gate cir- 


pore oe — —— bag Spe once These latest of all Carter DC to AC 
interval controlled by an over-housed quartz 
crystal. Crystal stability is at least 3 ppm Converters are specially engineered 
< e = pay be seandactined 5 post for ests “at agree gpane pe 

ation WWV. Price is -—hewlett-Fack~ plications requiring a high capacity 
ard Co., 395 Page Mill Road, Palo Alto, Calif. 
“TELE-TECH & ELECTRONIC INDUSTRIES source of 60 cycle AC from a DC power 


supply. Operates from storage bat- 
Coils and Leads teries, or from DC line voltage. Three 

sten and Molybdenum hand-woven “Custom” models, delivering 300, 
o—_ hee eis ole ond’ oatnant tetas 400, or 500 watts 115 or 220 V. AC. 
coi : ’ 
are being produced to customers’ specifica- borage Fe = sev. ac dence 
capacity for operating professional 
recording, sound movie equipment 
and large screen TV receivers. Avail- 
able with or without manual fre- 
quency control feature. 


nemotors 


Son Sanctnenes Parts Mfg. Co., Inc., Union 


City, N. J.—TELE-TECH & ELECTRONIC Magmotors 
INDUSTRIES 


Twin City TV Coverage 


Inductor Alternators 
MAIL COUPON FOR CATALOG 


Carter Rotary Power Supplies are 
made in a wide variety of types and 
capacities for communications, labora- 
tory and industrial applications. Used 
in aircraft, marine, and mobile radio, 
geophysical instruments, ignition, tim- 
ing, etc. MAIL COUPON NOW for 
complete Dynamotor and Converter 
Catalogs, with specifications and per- 
formance charts on the complete line. 


rte MOTOR CO. 
N. Maplewood Ave. 


CHICAGO Ss" Cheese 1 


et re ts ete 
2 ; ee Carter Motor Co. 
C 0 N F N S F ye View of present transmitting antennas of 2654 N. Maplewood Ave., Chicago 47 
KKTV, Colorado Springs, which are fed from Please send new catalo : 
gs containing com- 
C 0 R p 0 R AT 0 N rere : es ergs th aa ern is plete information on Carter ‘‘Custom" Con- 
eamed to ora prings white the cther verters and other Rotary P hes. 
is beamed at Pueblo. sAntenna is approxi- ee nee 
Va eo Se ces nek ; mately 4500 ft. high atop Cheyenne Moun- 
255 WEST ARMITAGE AVE tain. Micro wave relay system is used to 
CHICAGO 47. ILLINOIS provide studio signals to the transmitting 
location. 


me 


em wees ee mwwe ad 


State. 
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TEMPERED GLASS IMPLOSION 
ATES BY PERMAGLASS... 


FORMED or FLAT 


Write us concerning your requirements or representa- 


tive nearest you. 


PERMAGLASS INC., REPRESENTATIVES 


Tyre Bros. Glass & 
Paint Company. 
Henry J. Kassel 


E. S. Needler 
5302 Fairfield 
Fort Wayne, Indiana 


3008 South San Pedro St. 


Los Angeles 54, California 


Al M. Stetler 
1807 Elmwood Avenue 
Buffalo 7, New York 


Permaglass, Inc. of 


107 N. Wacker Drive 


Chicago, Illinois 


Arthur J. Baver 
217 Mercer Street 
New York 12, New York 


‘-PERMAGLASS INC. 


PLANTS: GENOA and PAYNE, OHIO 
OFFICE: 60 FOURTH ST., GENOA, OHIO 


PL-4D21 


POWER 


FULL- RATINGS TO 120 Mc. 
HIGH OVERLOAD CAPABILITIES. 
AVAILABLE IMMEDIATELY. 


For 


: dati Z, W rite: 
a\ 


9) PENTA LABORATORIES INC. 


216 North Milpas Street 
SANTA BARBARA, CALIFORNIA 


20—640 M.C. £0.001% Accuracy 
@ Measured 
@ Generated 


Universal application with the 
Gertsch Model FM=3 direct- 
reading Frequency Meter. Ex- 
ceeds FCC requirements. May 
be standardized against WWV. 
+0.001% stability ; +0.0005% re- 
setability. Portable, compact. 


Write for free literature to 


GERTSCH PRODUCTS, INC. 
11846 Mississippi Avenue 

P. O. Box 13856 - Los Angeles 25 

in Canada, Atlas Radio Corp., Ltd., Toronte 
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=vouR 

“ORDINARY 
POWER 
SUPPLY 


Now...get 
ABSOLUTE 


OUTPUT IMPEDANCE 
0.005 OHMS 
NOISE-RIPPLE UNDER 
100 MICROVOLTS 


STANDARD CELL 
STABILITY AVAILABLE 


WRITE FOR | 


LLETIN' 
. PRECISION 
ELECTRONIC 


Kay “hab INSTRUMENTS 


KALBFELL LABORATORIES, INC. 
1090 MORENA BLVD. P.O. BOX 1578 
SAN DIEGO 10, CALIFORNIA 


REGULATED 
POWER SUPPLY 


MODEL PR-1000 


SPECIFICATIONS 


REGULATED OUTPUTS: 


+300 VDC +10% adj. Maximum current 
one amp. continuous. 
+150 VDC +10% adj. Maximum current 
150 milliamperes. 
HEATER: 6.3 Volt @ 6.3 Amp. 
REGULATION: Better than .03 of one percent. 
RIPPLE: Less than 4 millivolts. 
IMPEDANCE: Less than 4 ohm. 
FUSED: Input and output. 
B+ delayed for protection. 
Moderately priced. 
Short delivery dates. 


ALCO ELECTRONICS Mfg. Co. 


102 MARSTON STREET 
LAWRENCE, MASS. 


+ Examine FREE 


PULSE 
TECHNIQUES 


by S. Moskowitz and J. Racker 


Get this new self-training book 
for 10 days’ free examination 


PARTIAL CONTENTS: Fourier-transform method. Response 


ive hi 
on FREE 


| 
pr——— MAIL COUPON TODAY ———— 


Prentice-Hall, Inc. M-TT-453 
ork 11, N. Y. 


s 


i: BULLETINS 


Telemetering 


Timely information and engineering data 
are contained in Bulletin 1710 on tele- 
metering just published by the Bristol Manu- 
facturing Co., Waterbury, Conn. The manu- 
facturer’s instruments for remote recording, 
indicating, and totalizing electric variables 
are described and typical Metameter in- 
stallations in generating stations and on tie 
lines and dispatching boards are presented. 


Thermal Relays 


Hermetically sealed miniature and octal 
size time delay. relays are described in Pub- 
lication No. 30, a new 4-page, two-color, 
released by G-V Controls, Inc., 28 Holly- 
wood Plaza, East Orange, N. J. The bullet 
inc.udes cut-away views of the mechanism 
and shell,-operating characteristic curves 
and specifications of six time ranges having 
delay intervals “from 3 to 5 secs. 


Mass Spectrometer 


Bulletin CEC-1824, a two-color, 4-page re- 
lease, describes the new model 21-610 mass 
spectrometer, designed primarily to monitor 
and control chemical continuous processes, 
manufactured by Consolidated Engineering 
Corporation, Sierra Madre Villa, 
Pasadena 8, Calif. 


Photoelectric Recorder 


A new, fully illustrated, 12-page, two- 
color bulletin, GEA-5536 describing recorder 
application: to seismology, psychology, tex- 
tiles, metals, fatigue and research testing, 
light-intensity study, and paper-machine- 
speed measuring has been announced b 
General Electric Company, Schenectady 5, 
New York. 


Equipment and Accessories 


Audio & Video Products Corporation, 730 
Fifth Ave., New York, has released a 4-page 
catalogue of specifications and prices on 
Ampex recording equipment and audio; and 
the new Ampex playback. 


Sealing 


A new brochure describ 
and services for sealin; lis, studs, rivets, 
AN fittings, access doors, hatch covers, 
flanges, electric terminals, etc., has been 
yg ray for distribution by The Franklin 
C. Wolfe cage =< i Inc., 3644 Eastham Drive, 
Culver City, Calif. 


their products 


Lehman Celebrates 
25th Anniversary 


This year Hart Lehman, whose agency bears 
his own name, is celebrating his 25th year 
serving accounts in radio-T¥V and electronic 
industries. He was elected to 4-A membership 
in 1949, Among the accounts now served are: 
Audak Co., Cornish Wire Co., Apex Coated 
Fabrics Corp. and Airtron Inc. 
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Custom Designing of Standard or 


Special Timers to any specifications, 
For individual use or incorporated 
into electronic equipment. 
Send us your specifications. We 
ualify to manufacture any timer 
Tor your needs! We have successfully 
filled the following specifications: 
MIL-W-5605 GG-W-l1la 
MIL-W-6510 (U.S.A.F.) 


@ FOR PRODUCTION 

ACCURATE time control in machine oper- 
ations, temperature cyclings, electrical 
and chemical processing, power control. 
@ TESTING AND RESEASCH 

PRECISION measurement of performance 
characterizations, life tests and other 
data in laboratory and factory. 

@ MILITARY AND COMMERCIAL 
RELIABLE control for electronic or radar 
warning devices, fire controls, safety 
systems and traffic controls. 

@ BROADCASTING 

ON-THE-NOSE control of monitors, 
switching eng tower lights and 


power supplies. 
Write or Phone 


Our Catalog, 
Consultation, Mr. Walker 


Price Quota- 

tion & Deliv- 

ery Schedule 

are yours for 

the asking. 

15 W. 47th St., N. ¥. 36. JU 6-1750 


ENGRAVES, 
ROUTS, 
PROFILES and MODELS 


A real money saver for industry. 

Proven by the experience of tool and die, 
electronic machine, radio, electrical 

and instrument manufacturers. 

The Green Engraver zips out preécl 
sion work on metal, plastics, wood, glass, 
hard rubber, etc. . engraves pane 
name plates, scales, dials, molds, lenses, 
instruments, instruction plates, directional 
signs .. by simple tracing. Routing, 
profiling and three dimensional modeling 
indicate its versatility, Electronic etch 
ing attachment available. ; 

Specify the Green Engraver for the best 
in low cost performance. Rar 

Special attachments and _ engineering 
service available for production work. 


FREE — Fact-packed folder 
yours upon request. 


Ger ( Vustiunaan & 


396 PUTNAM AVE., CAMBRIDGE, MASS: 
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WANTED 


ENGINEER WITH 
EXPERIENCE IN. 


VHF or UHF 


Interesting creative work with the most 
resourceful and progressive firm in the 
field of television equipment. 


This position is permanent. It will offer 
every opportunity for unlimited advance- 
ment and for developing a successful 
career. The plant is now housed in a 
newly-acquired larger building, only 22 
miles from downtown New. York City. The 
surroundings and atmosphere are stimula- 
ting and congenial. 


Attractive Salary 


Write stating qualifications. 


BLONDER-TONGUE LABORATORIES 
526-536 NORTH AVENUE 
WESTFIELD, NEW JERSEY 


Can You Fill This 
Job As 


CHIEF 
ENGINEER 


CHALLENGING OPPORTUNITY TO LIVE AND 
WORK IN DESIRABLE CONNECTICUT 


The man we seek is now a_ Chief 
Engineer, or an assistant ready to step 
into this key position. Through a pro- 
motion in our organization, we can 
offer this highly desirable position to 
a man with an E.E. or M.E. degree 
conversant with video, audio and servo 
systems and circuits. Should have 
strong experience in successfully ad- 
ministering a small but flexible engi- 
neering group. 


Excellent opportunity for right man to 
take a big part in a fast-growing, 
aggressive organization and earn an 
excellent salary. 


Please send resume to 


THE GRAY MFG. CO. 
Originators of the Pay Station Telephone 
16 Arbor Street 
Hartford, Conn. 

A GOOD PLACE TO WORK 


- 
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Navigation System 


Collins Radio Co., Cedar Rapids, Iowa, 
have prepared an illustrated 28-page book- 
let which presents the description, operation, 
operation theory, and ifications covering 
their Collins Type NC-101 Punch Card Navi- 
gation System ee computer, course 
indicator, wa int selector, and distance 
indicator. Another booklet presents an 18- 
page technical description with schematic 
and dimensional drawings cove the Col- 
lins Type FD-102 Integrated Flight System 
and its major Components. 


Tubular Seals 


A brochure with dimension drawings that 
completely presents the labor, parts, and 
time savings afforded by tubular seals from 
equipment to final board connections is of- 
fered by Hermetic Seal Products Company, 
33 South Sixth St., Newark 7, N. J 


Defense Plants Insurance 


The third leafiet in a series, “‘Business In- 
surance III,’”’ may be obtained free through 
the field offices of the Small Defense Plants 
Administration. This helpful leaflet was pre- 
pared by the SDPA in cooperation with the 
Association of Casualty and Surety Com- 
panies. 


Lightning Protection 


The National Bureau of Standards’ new 
publication ‘Code for Protection Against 
Lightning,” covering protection to radio 
stations, may be obtained from the Govern- 
ment Printing Office, Washington 25, D. C., 
for 40 cents. e 


As We Go to Press « « 
TV Behind the Scenes 


At the IRE Show, Gray Research and 
Development Co., manufacturers of slide 
projection equipment, special: effects 
equipment for slide projectors and mul- 
tiplexers for TV, will show how opaque 
and transparent slides are: used by TV 
stations for commercials, and how ‘titlés 
are projected to produce the effects of 
fading, superimposition and lapping. 

Included in the display will be’ the 
following Gray products: Telop (TV 
optical projector); vertical scroll drive, 
for projecting roll stock vertically; hori- 
zontal tape: drive, for projecting news 
ticker tape fed from 8 mm reels; multi- 
plexer, a precision arrangement of mir- 
rors for operation of. pairs. of ‘projectors 
simultaneously into a single’ TV camera 
or individually into two separate cam- 
eras; Telojector, the portable unit which 
provides remote control projection of 
standard 2 x 2 in. slides in uninterrupted 
sequence; and film and lighting equip- 
ment. 


UHF Components 


Industrial Hardware Manufacturing 
Co. Inc., 109 Prince St. N-Y.C., an- 
nounces the development of a complete 
line of Tuner Strips, Sockets, and 
Brackets for UHF. This concern is now 
geared up for large quantity production 
of the UHF items. to meet demand. In- 
quiries are invited. 


Transistor Solders 


An interesting feature at Booth 4-617 
at the IRE Show is the line of solders 
erd fluxes for transistors and printed 
circuits, made by Division Lead Co., 836 
W. Kinzie St., Chicago 22, Ill. A “Divco” 
indium-lead tin alloy bonds quickly to 
germanium. 


MANUFACTURERS 
REPRESENTATIVE 


(Metropolitan N. Y. AREA 
Preferably components) 


SEEKS AN 
ADDITIONAL LINE 


Presently covering both 
the radio-TV and mili- 
tary electronic industries 
in New York City, North- 
ern N. J. and Long Is- 


land. 


BOX A-453 TELE-TECH 
480 LEXINGTON AVE. 
NEW YORK, N. Y. 


ELECTRON 
TUBE 
TECHNICIANS 


We now 

have 

several openings 
for 
technicians 

to work in the 
fabrication 

4 and 
processing of 
advanced type 
electron tube 
research 
models. 
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To qualify for one 
of these openings 
you should be 
experienced in 
experimental work 
for research and 
development in 
vacuum tubes, 
which includes the 
fields of mechanics, 
electronics, 
chemistry and 
high-vacuum 
techniques. 


ADDRESS RESUME OF TRAINING 
AND EXPERIENCE TO 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


Technical 
Personnel 
Department 


CULVER CITY, 
LOS ANGELES COU 
CALIFORNIA 


‘TELE-TECH & ELECTRONIC INDUSTRIES * April 195 


at 


Bomac Silicon Diodes are manu- 
factured to exceptionally high stan- 
' dards to assure electrical uniformity 
and mechanical stability. New de- 
sign considerations and improved 
manufacturing techniques have re- 
sulted in X and S band crystals of 
increased burnout resistance and 
higher humidity resistance. 


® Top Performance 
® Uniformity 


ied Fs ‘ ; 4 Bomac produces a complete 

® Stability 2 7 line of gas switching tubes, TR, 
ATR, Pre-TR and Attenuator 

Tubes, Pressurizing Windows, 

Hydrogen Thyratrons, & Crystals. 


We invite your inquiries regarding 
ENGINEERING 
DEVELOPMENT 
PRODUCTION 


Write Dept. T-2 


FREQUENCY CONVERSION LOSS NOISE RATIO BURNOUT 
6.5 db. max. 


5.5 db. max. 
6.5 db. max. 


Now you see 


‘Ts 1s How IT’s DONE... 


The etched surface on the faceplate 
of the metal-shell picture tube (right) 
diffuses the reflection from the lighted 
match—while the untreated faceplate of 
the other tube “mirrors” it. 

Here is the answer to an awkward 
problem ...and RCA metal-shell kine- 
scopes solve it simply. They suppress 
bothersome reflections from room lights 
and other bright objects. And they re- 
produce clear, graphic pictures over the 
entire faceplate area. 


® 


Give your TV line a powerful new sales 
lift. Make your sets “reflection-free”— 
with RCA metal-shell kinescopes. 


For technical data or design help, 
write RCA, Commercial Engineering, 
Section 57DR. Or just call your nearest 
RCA Field Office: 


(EAST) Humboldt 5-3900, 415 S. 5th St., 
Harrison, N. J. 


(MIDWEST ) Whitehall 4-2900, 589 E. Illinois St., 
Chicago, Ill. 


(WEST) Madison 9-3671, 420 S. San Pedro St., 
Los Angeles, Cal. 


it...nmow you 


RCA Metal-Shell Kinescopes 


RCA-21AP4 RCA-21MP4 
(magnetic- ( electrostatic- 
focus type) focus type) 


—the picture tubes with the face 
plates that suppress annoying 
room reflections 


RADIO CORPORATION of AMERI 


ELECTRON TUBES 


HARRISON, Nid 


